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In view of the interestand importance attaching to the 
annual and general meetings of the American Institute of 
Elecirical Engineers last week, we devote considerable 
space in this issue to the report. As the body is a national 
one, and as many of the members, now growing s0 
rapidly in number, cannot attend these pleasant and 
profitable gatherings, we feel that we are benefiting at 
once the Institute, the absent members and our readers by 
printing the papers and discussions somewhat fully. The 
activity and the enthusiasm displayed at the recent 
meeting, accenting as they do a new departure 
after three years of slow but solid growth, are 
the best evidence that could possibly be afforded of 
the permanence, stability, usefulness and prosperity of 
the Institute. The resolve of the Instituteto ‘‘ better what 
is done” is also displayed in its prompt action with regard 


s|electrical transmission 


to permanent quarters about which it had been talking so 
long. This special movement; while it is one in which the 
members will take the leading part, is also one that must 
commend itself to all who desire to see the highest 
interests of electrical science and application ad- 
vanced. The Electrical Engineers will carry their 
plan through to stccess, but it is fitting to 
point out that their action has already stimulated 
other like bodies, and that the American Society of 
Civil Engineers and others, are holding out hands of 
friendship and assistance, and are desiring to joinina 
plan that would assure to New York a magnificent central 
institution devoted to the arts and sciences. We quote 
elsewhere an article from an engineering contemporary 
on this subject. The Electrical Engineers may, mean- 
time, take pride in the fact that they are well to the 
front in this great movement, Moreover, the Insti- 
tute is lending its aid to the New York Elec- 
trical Society, which is to give an_ Electrical 
Exhibition this fall in the fine building of the 
American Institute, which has set aside a large sum of 
money for that purpose. Details of this will be found 
elsewhere in our columns, Altogether, it looks as though 
1887 will be a memorable year in the electrical annals of 
New York City, and that the work carried out will do 
much to arrest attention on the new developments of elec- 
tricity, and to summon capital to their exploitation. 





THE intention of the New York Electrical Society to 
give an electrical exhibition this year, at the American 
Institute, is one for which it must be heartily praised. 
The whole field of electrical application has been changed 
and revolutionized since the Philadelphia Exhibition of 
1884, and it is well that the public should get a full and 
comprehensive idea of the way in which electricity is 
ready to-day to meet its wants and add to its comforts, 
with a thousand new and novel devices. We under- 
stand that the society has been pledged a large 
portion of the space in the large building of the 
Institute, and from the manner in which the 
society's ideas are being approved already, no doubt can 
be entertained, even at this early stage, as to the success 
of the exhibition. While the exhibition will include all 
that is mewest and latest, it will make a special 
feature of the storage of electricity and of the 
of power. The conditions for 
the exhibition are peculiarly favorable. The building is 
ready, it is in a central location, the charge for space is 
extremely low, and the steam power is supplied free. The 
society took steps to make this exhibition early last year, 
but found it to be too large an undertaking then. This 
year its plans are well matured and its forces await the 
call. 





It is to be regretted that none of the papers read - be- 
fore the American Institute of Electrical Engineers were 
printed for distribution at the meeting. Though the 
discussions did not lag, it requires considerable concen- 
tration of the mind to follow a paper read for the: first 
time and to make mental notes of the points brought out 
likely to create discussion. We hope to find this detail 
seento at subsequent meetings. All that is required is 
that members should have their papers ready two or three 
days earlier than hitherto. 





THAT part of the discussion of the American Institute 
which relates to the admission of junior members will be 
read by a great many with interest. The point raised is 
undoubtedly an important one. Jt will perhaps be settled 


, | by a study of the experience of other scientific bodies in 


dealing with the same matter. We note, as bearing on 
the question, that the English Society of Telegraph Engi- 
neers and Electricians has just held its first ‘‘ students’ 
meeting,” under the presidency of Prof. Ayrton. The 
fact that a society of such bigh standing thus encourages 
participation in scientific work and discussion by the 
younger men within its reach is not without significance. 


PROBABLY none of the meetings of the American Institute 
of Electrical Engineers has brought out more interesting 
papers than that just concluded, and the variety of the 
points discussed shows the keen interest taken by the mem- 
bers in the proceedings. We think the time has come 
when the example set by a few prominent electricians will 
be fo)lowed by all the others, and that the Institute will 
become the medium of publishing to the world the results 
of electrical progress on this side of the ocean. The re- 
proach is sometimes heard that America undertakes no 
original research, or at least very little, and must look 
abroad for contributions to electrical science. We think 
this is entirely wrong in fact, and that the reproach should 





no longer be allowed to stand. To remove it, as stated 





—= 


before, our electricians must come forward like those in 
European countries, and we believe the time is not far off. 
We are convinced that there is enough original work ac- 
complished here to occupy the attention of a dozen meet- 
ings a year, and that it is of such a nature as to bear 
directly on the practical side of the question treated. 





Mr. T. D. Lockwoop eontributed to our columns last 
week the third of his interesting articles on details in tele- 
phone work. The points he has brought out or touched 
upon have all been well worthy of note ; and his remarks, 
coming from one who is a ‘“‘past master” in the art, 
will have their weight. One passage has its appli- 
cation to other departments of electrical works, 
and we quote it: ‘‘ It is a good thing for any young man 
entering the electrical business to have a kinsman high up 
in the scale of p»sitions, or to have a director behind him 
as a kind of big brother, but better far is it to have a per- 
sistent, persevering, painstaking, work-loving nature, and 
a large modicum of conscientiousness and grit. Eternal 
vigilance is the price. of successful telephony.” The in- 
ventors and electricians of merit.and prominence to-day 
have won their position by unceesing work, and striving 


after something better than had before been done or 
found. 





THE ratio of iron in the magnets and armature of the 
Gramme dynamo is very ably discussed in Mr. Dugald 
Jackson’s Institute paper. The curves which show the 
rise in the output of the machine per pound of wire with 
increasing amounts of iron in the armature, corroborate 
the results of the best practice of recent years, and show 
also in what respeet the older machines were defective. 
The limits to which the amount of iron in the armature 
can be carried with profit is also pointed out. It would 
be most interesting if Mr. Jackson would continue his 
experiments on the Siemens type‘of armature, so that a 
comparison could be made between the two types. The 
curves show that in armatures defective in iron, satura- 
tion is reached long before the field has attained its full 
strength, and that any additional strength imperted to 
the latter is current wasted. It is well to remark, how- 
ever, that the results obtained apply only to maximum 
output per pound of wire with minimum amount of iron. 
It is evident that we can increase the output of a machine 
by increasing the amount of iron contained in it, but in 
that case the conditions of minimum amount of material 
are not fulfilled. 





THE steps recently taken by the American Institute of 
Electrical Engineers recallto mind the noble words with 
which Joseph Henry opened the proceedings of the Wash- 
ington Philosophical Society when it wasstarted. ‘* The im- 
portance of such a society,” he said, * must be evident to 
all who are acquainted with the history of science. It is 
mainly through the influence exerted and the assistance 
rendered by such associations that science is advanced 
and its results given to the world. Man is a sympathetic 
being, and no incentive to mental exertion is more power- 
ful than that which springs from a desire for the approba- 
tion of his fellow-men ; besides this, frequent interchange 
of ideas and appreciative encouragement are almost essen- 
tial to the successful prosecution of labors requiring pro- 
found thought and continued mental exertion. Hence, it 
is important that those engaged in similar pursuits should 
have opportunities for frequent meetings at stated 
periods.” Did the officers and members of the Institute 
desire to express their views and feelings in the language 
of others, they could uot find a finer utterance than that. 





THE admirable paper read last week by Prof. Elibn 
Thomson, before the American Institute of Electrical 
Engineers, and printed in this issue, seems to open upa 
new and wide field in the application of alternating cur- 
rents. The reason for the preponderance of the repulsive 
action between conductors under the conditions described in 
the paper is explained witb the greatest clearness, and its 
following out by Prof. Thomson can leave no doubt of the 
correctness of the theory advanced. Not the least interesting 
part of the paper is devoted to pointing out the manner in 
which this inductive repulsive action can be applied in the 
construction of instruments for measuring alternating 
currents, for alternating current arc lamps, motors and 
the like. Prof. Thomson laid particular stress upon the 
latter development, and justly so. for obvious reasons, 
The employment of the alternating current to charge 
storage batteries, or, in other words, its commutation into 
a continuous current, where such is wanted, seems 
also to be in a fair way of solution, a method 
of its accomplishment being suggested. It is, us yet, too 
early to assign to its proper place and limit the part which 
the alternating current will take in the electric arts. It 
has started on its career with moat rapid strides, and it 
now only remains to devise means for its efficient utiliza- 
tion. These means include appliances for its accurate 
measurement, regulation and distribution. Certain it is 
that Prof. Thomson’s brilliant paper cannot fail to act 
as a powerful stimulus to those whose attention is now 
absorbed in the direction indicated, and the fruits of 
which will soon be noted. We hope that at a later meet- 
ing of the Institute Prof. Thomson will give to the world 
his practical results, which he has only hinted at in the 
present paper. 
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The House Fund of the American Institute of Elec- 
trical Engineers. 


Although the Institute had discussed the subject of a 
House of its own, like that of the American Society of 
Civil Engineers, for three years, it was not until Wednes- 
day, May 18, that it supplemented committee discussion 
by direct action. Then, in about ten minutes, it raised 
over $1,600, as described in the report on another page. 
Since that time the movement, though not urged at all, 
has been gaining in favor everywhere, and to-day (Tues- 
day) it has every promise of complete success. It will be 
seen from the appended list of contributors, nearly every 

_ one of whom are members, that the amount now pledged 
reaches nearly $4,000, Contributions are already coming 
in from all parts of the country. The list up to May 24 is 


as follows: 
LIST OF CONTRIBUTIONS. 


EUG: es is NTF 86 5 SS ee le dived. $ 50 
RANG 6 cle id o's 1RikwSOO Mess oss Goeve 200 
Mii MA ia civenes S858 wiedd) neces bes 100 
a NS 1 5193.5 5 v/a odes he bewe ts sone we 100 
SPE Ski chesduondw saeco. cceases 100 
Wee SER SEND 5. onnecosersees etuaawnnet 100 
we CCAS VEC) ss S608 00 30% cccesét..vo¥e 100 
Ge LS 55 soa puieescUsanes one seas 50 
Be i POM ok ccincsines wiebe dnote es vas 250 
“ COGMEIMOEEE) . ose cic cec es 250 
EATS UNNI TG CCOb URS Wc 0S cen oh bder ved es 10 
Me, MENS Si Gude bctvievs bvcbudiuaves 500 
Bey GIFU. oi eievecdcnebs swe ecse 100 
Ce Chic cans wail nin'd 0 bebb + he4ennis ode 100 
Julien Electric Co. (Wm. Bracken, pres.).... 100 
ee Se TI io, ak swcibne dco bene, Chee 100 
SR MOONEE. Wo Ge Mo. oc sccncccccegecers 20 
te ss. sox ebb adawakes a0 0886 oo 200 
PE CCE Eb GB usc vveal b6 sees 40 paver 100 
ENG WIG sv accace shteb ees cescoeescs 100 
MS I G4 PS Gi 6s oo BASE CERN ah 6 eb WS nes « 100 
Pope, Edgecomb & Terry (first).... ........ 250 
PE NNR ie sic EN edaaedibsc cables . 50 
DS as de «5.0 60 ie se beseev as seaeesseee 100 
ST CEE aE er 25 
ees OND 1s. cnc oec chase aces 100 
INCI < Ui sacs’ thank ae seiceie athe 100 
PCRS Tice: voonks Meted ost eeeacete 100 
os oan nae yn aeathe. «debe Oooh 100 
TN os uc avast ciGacessun \asead 250 
IE OP INS 0 048 cs embeds ones $3,805 


The Council of the Institute has determined to add to 
the House Fund by a course of lectures by gentlemen 
prominent in electrical investigation or industry. These 
lectures will constitute a course—some more technical, 
some more popular—and the proceeds, which should reach 
a substantial figure, will be a great addition, while the 
lectures will serve an educational purpose in an admirable 
manner. These lectures will be delivered during the fall. 
Mr, T, D. Lockwood, whose ability in this direction is well 
known, has been one of the first to place his services at the 
disposal.of the Council. Mr. E. H. Johnson, president of 
the Edison Company, promises a popular lecture in aid of 
the fund, at his own expense, and is most cordial in his 
approval of the plan. Prof. Elihu Thomson will con- 
tribute another lecture. The course will include five 
or six lectures, all on electrical topics, and some will 
probably be delivered at Columbia College, others being 
given in such places as Chickering Hall. 

It may be added that the Institute is already receiving 
promises of further contributions. President Coffin, of 
the Thomson-Houston Company, for example, sends very 
kind words of encouragement, and other gentlemen of 
prominence are also pledging their support in the same 
manner, Besides this, the library of the Institute is 
sprouting with the rapidity of spring growth, having re- 
ceived within the last few days several important contri- 
butions, including a set of patent office reports, dating 
back to 1848, from Mr. C. Colné, of the Panama Canal 
Company. It is also to be noted as significant that since 
the list of members was issued, preliminary to the May 
annual meeting, nearly 40 leading electricians and others 
well known in electrical pursuits have come into member- 
ship. 

_ The indorsement of the step taken by the Institute, by 
the press, has been warm. The Mail and Express says: 


“The American Institute of Electrical Engineers, at its 
annual meeting yesterday raised over $1,600 in ten minutes 
toward a fund for permenes> quarters. That amount has 
already been largely increased. and it seems likely that 
the whole sum required, some $30,000 or $40,000, will soon 


be in hand. The movement is a timely one in view of the 
immense extension of electrical science and industry, and 
the Institute, a national body, has our hearty good wishes 
for its success in the endeavor to secure one more éndow- 
ment for science in this city.” 


The Commercial Advertiser says : 


was established in this city about four years ago with 
of national breadth, has so far ned itself 
y y growth that it is planning to establish a perma- 
nent home, with assembly rooms, % rooms, 
etc. The sum of $1,600 was raised at the meeting last 
evening toward this obj and about as much more has 
been secured to-day. The movement is one of public in- 
terest, its tendency being to promote organization in a 
quarter where organization is in every way desirable.” 


The Evening Post says : ’ 


‘* New York is rapidly becoming the centre of scientific 
as well as literary movements. The American Inati- 
tute of Electrical Engineers, which has for three 
years past .been meeting annually at the house of 
the American Society of Civil Engineers at 127 
East Twenty-third street, held its fourth meeting yester- 
day at that piace, when a large number of papers were 
read. The Committee on Permanent Quarters, Mr. G. M. 
Phelps, Jr., Chairman, presented a report during the day 
strongly recommending that steps be now taken to secure 
the home in this city that had been talked of so 
long. In less than a quarter of an hour the mem- 
bers present raised $1,600 for the Parpoee, and 

romises of liberal gifts were made by others. Several 
arge sums have been added to the list to-day, and the 
movement is already a pronounced success, receiving as it 
does the y oad of Mr. J. F. Morrison, President of the 
National Electric Light Association; Prof. Elihu Thom- 
son; Prof. W. A. Anthony, of Cornell University. William 
Wallace, and others, well known in connection with elec- 
trical investigation and application. It is said that the 
effort will be made by the Institute, which has over 200 
members, including all the leading electricians in the 
country, to secure quarters in common with the American 
Society of Civil Engineers, who are now greatly cramped 
for want of room. 


The movement has taken yet another development, with 
which the Electrical Engineers have sympathy and which 
their own immediate success has done much to stimulate 
and assist. We quote as follows from a recent article in 
the Engineering and Mining Journal on the subject: 


The marvelous development of the engineering arts in 
this country, which is partly the cause and partly the ef- 
fect of the rapid growth of our engineering societies, 
makes more and more evident the want of a really good 
engineering library, where works upon any branch of the 
art can be consulted by those who live at a distance, as 
well as by those who are able to do so in person. 

The American Society of Civil Engineers, the oldest of 
our technical societies, has the nucleus of a good library 
on civil engineering subjects. The American Institute of 
Mining Engineers set out with the intention of having no 
library and no “local habitation,” nothing, in fact, over 
which quarrels might some day come; but under the 
force of circumstances books and periodicals were forced 
upon it, and a magnificent collection of mining and 
metallurgical products were given to it. 

The Society of Mechanical Engineers is still in its in- 
fancy, though of wonderfully vigorous growth, and it has 
as yet the merest name of alibrary. Many of the mem- 
bers of each of these societies are members of one or both 
of the other, just as the practice of each specialty of the 
engineeting art laps over at many points on the others 
The mining engineer is frequently called on in his practice 
to solve problems or to do work which strictly lie at one 
time in the domain of the mechanical engineer, at another 
in that of the civil engineer, and the mechanical and civil 
engineer have ees occasion to consult and use the 
work of the metallurgist. 

Though the tendency of the times is more and more 
toward the division of an art into specialties, it is also 
true that it becomes more and more necessary that those 
who practice each special department of engineering 
should have a knowledge of the progress being made in 
the other. It is for this reason that so many of the mem- 
bers of any one of the societies are members also of the 
others. Each of the societies in forming a library would, 
in a great measure, have to duplicate that of the other 
societies, each would have to employ a librarian and have 
a library hall. 

If the societies were to joinin establishing a Union 
Engineering Library, join in the expense of a single build- 
ing and a single librarian, their united means would soon 
enable American engineers to establish such a library of 
professional books and models as would prove of incalcula- 
ble benefit to those in every branch of engineering, and 
would ‘make it practically available to engineers in every 
part of the country. 

There is, we are convinced, a strong sentiment among 
the members of the several societies in favor of such a 
union of efforts and means for this purpose, and we shall 
be pleased to have their views on the subject expressed 
through these pages. 

It is not now necessary to enter into details of plans, but 
it appears to us that the American Society of Civil Engi- 
neers, the American Institute of Mining Engineers, the So- 
ciety of Mechanical Engineers, the American Institute of 
Electrical Engineers, the Architects, the Chemists, and 
possibly some other societies might join. It would not be 
difficult to arrive at a just basis for co-operation by which 
the value of contributions of each society to the common 
library would be credited on an annual contribution to be 
made by each. 

We do not at present suggest or advocate any specific 
plan. We simply desire to have the subject discussed with 
the view of securing (o those engaged in any department 
of engineering the great benefits which would come from 
the use of a good library. The propositions scarcely need 
argument—that a good engineering library has become an 
absolute necessity to the profession, and that the benefits 
to be derived from it can be secured far more fully and 
economically by co-operation of the societies than in any 
other way. 


Whatever may be the outcome of this, it is evidently 
highly necessary that the Institute of Electrical Engineers 
should go forward and show how well able the electrical 
profession is either to provide a house of its own or to join 
on equal terms in carrying out the larger programme. We 
shall be glad to rec »ive and record any contributions to 


An Electrical Exhibition in New York. 


At the meeting of the New York Electrical Society, 
the Electrical Section of the American Institute, held on 
May 25, the project of holding an electrical exhibition in 
this city next fall, under the auspices of the society, was 
brought forward, and received the, hearty approval of the 
members. This exhibition, which is to be held in the 
Exhibition Hall of the American Institute, is intended to 
include all the applications of electricity, and as none such 
has ever been held in New York, it is expected that the 
opportunity thus offered will be largely availed of. 

The American Institute has signified its willingness to 
aid the society in its work in every possible way, and the 
American Institute of Electrical Engineers has also assured 
the society of its co-operation and support. It is most prob- 
able that the course of lectures now being organized by 
the’ American Institute of Electrical Engineers will be 
in some way, through the agency of the society, connected 
with the educational work done at and by the Exhibition. 

The details of the exhibition will shortly be made public, 
and thus ample time will be afforded for the preparation 
of intending exhibits. Information on the subject can be 
obtained from the President, Mr. J. M. Pendleton, 49 
Broadway; Mr. J. Wetzler, secretary, 175 Potter Building, 
or Mr. C. W. Hull, superintendent of the American Insti- 


tute, Clinton Hall. 
9+ > ++ eo 
One Arrester for Each Circuit. 








To the Editor of The Electrical World : 

Sirk: Iagree with Mr. Wood in regard to connecting 
lightning arresters. I have used them for four years, and 
connect to but one arrester for each circuit. At present I 
have eighteen circuits thus protected and have had very 
little trouble. The arresters should be cleaned often, and 
located where accessible. G. A. REDMAN, 


ROCHESTER, N. Y. 
—_—_s3 or] o-oo ______—_ 


The Wood Theory as to Damage of Dynamos by 
Lightning. 





To the Editor of The Electrical World : 

Str: Have read with considerable interest the article as 
to Mr. J. J. Wood’s lightning arrester fordynamos. His 
theory may or may not be correct, but we are certain it 
will not do in practice. This company has doubtless been 
troubled more by lightning than any other, having had as 
many as eighteen lamps disabled by a single flash. Per- 
haps it would not be out of place to state that it took place 
when we had in our station a lightning arrester, such as 
that described by Mr. Wood. 

When we are without lightning arresters, the towers 
come next and best take off the lightning, but when a 
better one is placed in the station the result is it passes 
the tower and goes to the works, and every lamp it passes 
through is disabled by having its shunt wire burnt. We 
have never had a machine disabled by lightning, but have 
about eight lamps on an average burnt by every heavy 
lightning storm. SAVANNAH. 

SAVANNAH, GA. 


»—+3e p> oop] 


The Extreme Importance of Attention to Little Things 
in Telephony. 


To the Editor of The Electrical World: 

Sir : 1 noticed in a recent issue an article on construc- 
tion and inspection by T. D. Lockwood, and I believe all 
he says to be true ; in fact, I know it to be true in many 
towns and cilies within 15 miles of Boston. Butin justice 
to linemen and inspectors there is something to be said on 
the other side of the question. 

I know of a young man who had less than one month’s 
experience in the electrical business who was made ‘‘ man- 
ager” of an exchange of almost 150 subscribers, and his 
duties were to put in instruments, inspect them, to run 
new lines with the help of the operator (who had charge 
of the office nights) when the job was more than he could 
handle ; in addition, he had to keep the finances of the 
office correct, or make up the difference out of his own 
pocket, and for this work he received the extensive salary 
of $50 per month, while any telegraph company will paya 
lineman $60 to $65 per month. 

Again, telephone employés are expected to work Sun- 
days for the same pay ($50 per month), and no extra pay 
is allowed. The poor ‘“‘ manager” is expected to be within 
call of the office at night to relieve the night man if the 
occasion requires, and often has to stay all night at the 
office. 

If telephone companies would pay salaries and hire men 
who know their business, Mr. Lockwood would not have 
occasion to notice so many irregularities. 

Boston, MASss. OnE WHO Knows, 





—— 0 DOO Oe” 
The Hebrew Technical Institute, 34and 36 Stuyvesant 
street, this city, was opened to its friends and patrons on May 19, 
when the various classes were to be seen in operation, and when 
addresses were delivered by prominent men. The Institute is an 
excellent school, and there is no doubt that its workshops will 
turn out many a skilled artisan for the electrical and other in 
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annual Meeting of the American Institute of Elee- 
trical Engineers. 





The meeting was called to order at the House of the 
American Society of Civil Engineers, 127 East Twenty-third 
street, New York, at 8:45 Pp. M., May 17, by the president 
of the Institute, Mr. Frank L. Pope, after the inspection 
of the telemeter system, under the Brooklyn bridge, Frank- 
lin — and of the cable and electric lighting plant of 

e bridge. 
tothe PRESIDENT : We have met this evening to hold the 
fourth annual business meeting of the Institute of Elec- 
trical Engineers, for the election of officers for the ensuing 

ear and the transaction of any other business that may 
come before the meeting. The first thing on the order of 
business is the reading of the reports. The secretary, 1 
think, has his report ready. 

Pending the reading of the report, the president appointed 
a nominating committee, Capt. Michaelis chairman. 

Mr. R. W. Pope then read the secretary’s report as 
follows: 

SECRETARY’S REPORT. 


As the Institute is about entering upon its fourth year, 
itappears to be an appropriate time to review its record, 
examine the field of its operations, and prepare fur exiend- 
ing its usefulness in the future. The reasons for its exist- 
ence are more apparent than they were three years ago. 
While all of us realized at that time that electrical in- 
dustries were in their infancy, the importance of scientific 
training was not appreciated us it should have been. It is 
now generally admitted that the best commercial results 
can be obtained in the electrical field by following out 
scientific theories, especially where they have been con- 
firmed by practice. 

If we have learned all there is to be extracted from the 
study and practice of electricity, the Institute has no mis- 
sion. If, however, we are progressive and desire to obtain 
further knowledge of the art as we perform our various 
duties in this growing field, then we should not only con- 
tinue the good work we have undertaken, but seek to ex- 
tend the usefulness of the Institute by bringing to its 
support all who are in any manner interested in the vari- 
ous applications of electricity, and are desirous not only 
of profiting by the experience of others, but are willing to 
contribute their own ideas for the benefit of their fellow 
meuwbers. 

The Institute having now apparently passed the critical 
p-riod in its existence and attained a recognized scientific 
standing at home and abroad, farin advance of all other 
strictly electrical associations in the country, membership 
in it is correspondingly appreciated. 

It is the only association, national in its character, which 
brings into the arena of discussion all branches of electri- 
cal research, and it may be added that in none of them are 
such subjects so thoroughly and intelligently treated, and 
so accurately recorded, and published for the information 
of absent members, as well as for future reference. To 
build up such an organization, to secure the active support 
of patient, zealous workers until it attains full recognition 
as a worthy public institution, is a difficult undertaking, 
and that we have reached our third anniversary with 
bright prospects for the future is a very encouraging fact. 

Two previous reports have directed your attention to the 
importance of holding more frequent meetings in order 
to awaken and maintain interest in the welfare of the In- 
stitute, which it was feared might lose ground unless 
opportunities were offered for occasional gatherings dur- 
ing the year. Acting upon these suggestions, four meet- 
ings have been held since May 18, 1886. The proceedings 
of these meetings were very fully reported in the elec- 
trical papers, and were also copied in foreign electrical 
periodicals. They have been beneficial to the Institute in 
various ways, and it is to be hoped that our members will 
contribute during the coming year a sufficient number of 
papers to enable us to hold at least eight similar meetings. 

Nothing whatever has been accomplished toward secur- 
ing permanent quarters, and this is perhaps the most 
serious obstacle which remains to be overcome. The 
continued courtesy of the American Society of Civil En- 
gineers in granting us the use of their rooms for 
our council and general meetings, while most heartily 
appreciated, does not satisfy the natural desire for a 
home of our own, and until this end is attained it is hardly 
possible that the full benefits of organization can be 
realized. As our receipts are now greater than our ex- 
penses this surplus ought not to be reduced. The present 
conaition of our affairs is such that I believe a much bet- 
ter showing may be made during the coming year, and I 
see no reason why we should not move forward with con- 
fidence toward attaining that most desirable achievement 
in the history of any similar society—a permanent record 
of scientific papers and discussions of which every mem- 
ber should be proud, based as it is upon the intelligent re- 
searches of its supporters. Respectfully submitted, 

RaupH W. Popes, Secretary. 

New York, May 17, 1887. 


A motion to print the Secretary’s report in the Trans- 
actions was adopted. 

Mr. R. W. Pore: I might say, in regard to the list of 
members, that I wanted to avail myself of the opportunity 
to send-it out with the invitations to the collation to-mor- 
row, and in order to do that, I had no time to compare it 
with the records and check it off, and I find that I 
omitted one or two names—the names of E. P. Thompson 
and that of William Lee Church, a recent member ; and 
we have added to-night the following new associate mem- 
bers, W. Dwight Wiman, Francis k. Upton, C. L. Edgar, 
Clarence E. Stump, J. O. Ellinger, Alexander B. Wright, 
Otto A. Moses, Lieutenant E. L. Zalinski, United States 
Army, I. L. Roberts, and Asst. Eng. W. D. Weaver, 
United States Navy—ten in all. 

The PRESIDENT: The list of members shows a healthy 
and continuous growth. I think we. may congratulate 
ourselves on the interest that is being taken by the elec- 
tricians of the country in the prosperity of the Institute, 
which is evinced in the best possible manner by sending 
their names in as candidates for membership, and we may 
congratulate ourselves also on the quality of the new ac- 
Cessions as well as upon their number. We are now 
ready, I believe, to proceed to the election of officers, and 
Captain Michaelis will read the nominations as chairman 
of that committee. 

Captain MICHAELIs : The committee appointed to make 
homuinations have availed themselves of information re- 
ceived from members. There has been discussion of the 
Subject of filling vacancies during the past month, ever 
Since the last Council meeting, and their prompt action is 





due to the fact that they were well informed in regard to 
the wishes of the members, and in suggesting names they 
have not, probably, strictly followed the idea which is the 
basis of our Constitution with regard to phical dis- 
tribution, but ry Se that, during the early years of the 

iety, it would be well to have on the Board of Managers 
men who would attend its meetings and be active in for- 
warding the interests of the Institute. In regard to 
one nomination, in which the feeling was unanimous, they 
are sorry to have to report that they could not meet 
the unanimous wishes of the members they have come in 
contact with during the past month, and that is in regard 
to the office of president. It has undoubtedly been the 
wish of every member of this society that our present 
distinguished president would be willing to accept another 
term; but he has positively declined, notwithstanaing all 
influences that were brought to bear upon him. He will 
not accept the office again, and his reasons are, namely, 
what he considers the best interests of the society. In 
the first place he desires to establish the precedent that 
there should be a rotation in office, and that one term is 
sufficient; but I am glad to say that he has consented to 


| permit his name to be used as a candidate for vice-presi- 


dent. The committee have therefore nominated for the 
office of President a gentleman than whom there is no 
other one who has shown more interest in our progress, or 
who has done more for us; we nominate for the office of 
president Mr. T. C. Martin; for vice-president, to fill the 
full term of two years, Mr. F. L. Pope, Col. R. R. Hazard 
and Prof. W. A. Anthony; for secretary, it is needless to 
state the committee’s nominee, our present incumbent, 
whose able report we have just listened to with great 
pleasure, Mr. R. W. Pope; for treasurer, the committee 
has transferred one of the managers of the Institute, as 
the present treasurer has been promoted to be vice-presi- 
dent; we nominate to that office Mr. George M. Phelps, 
Jr.; for managers, Messrs. Schuyler S. Wheeler, Joseph 
Wetzler, A. C. Fowler and William Lee Church. 

It was moved and seconded and carried unanimously 
that the secretary cast the ballot of the Institute for the 
gentlemen nominated. 

The motion was carried. 

The PRESIDENT : I will appoint as tellers to receive this 
ballot Mr. Wheeler and Mr. Shelbourne. 

The secretary deposited the ballot with Mr. Sidney F. 
Shelbourne, as teller, who thereupon announced the names 
of the persons elected. 

The PRESIDENT : Gentlemen, you have heard the names 
of candidates selected, as announced, and I hereby declare 
them elected. We are now ready, I suppose, for any other 
business. 

Mr. G. M. PHELPS: I have a resolution to offer. We 
have all hard in the able report of the secretary the re- 
marks which he has made in respect to our want of habi- 
tation from the fact that we are still indebted to the kind- 
ness, but at the same time charity, of others fora roof 
over our heads when we get together. It is not disagree- 
able to come to the house of the civil engineers; it is always 
a pleasure, but at the same time we would all be happier 
and the society would be more useful if we had our own 
roof; and the desire for that is very general, and some of 
us are of opinion that we are better able to accomplish 
something in that line than we have thought we were, if 
we would really put our hands to it and undertake it seri- 
ously, and with the view of having it done at once, I 
would offer a resolution in hope that it will bring out an 
expression of opinion and a favorable vote. 

Resolved, That in view of the general interest evinced 
for three years past by members in proposals for some 
permanent quarters for the Institute, that a committee be 
appointed at this meeting to report at the meeting 
to-morrow on the best plan to be adopted, and the sum 
necessary for the purpose named. 

The motion was seconded. 

Mr. SHELBOURNE : | should like to say that, as I urder- 
stand it, a committee has been appointed and now exists, 
as just suggested to me and as serves my memory, for 
that very purpose, a committee on permanent quarters. I 
think that committee was appointed more than a year 
ago, if not two years ago. 

A MEMBER : Three years ago. 

Mr. SHELBOURNE : Yes ; and I should like to know what 
that committee has been doing all this time, and who 
composed it. ; 

Mr. MARTIN: I was present at the last meeting of the 
council, Mr. President, and the committee in question had 
no further report to make, and as I understand it this is 
not any usurpation of the functions of that committee. 
It is appointing a new committee to start in afresh, and to 
make a record, which the other did not do. I am not 
aware that the other committee has any status, 

Captain MICHAELIs : Discharge the other committee? 

Mr. MARTIN : It expires, sir. 

Mr. SHELBOURNE: The point is quite pertinent, but in 
general | understand that that committee holds on from 
this day forth. 

Mr. PHELPS : In point of fact that question has been out 
of the hands of the committee more than a year. 

Captain MICHAELS; Put in the word ‘‘ new,” that will 
settle it. 

The PRESIDENT: With your permission, Mr. Phelps, I 
will make the change. 

Mr, SHELBOURNE : I do not like to see things duplicated. 
It is proper that when a committee is appointed for any 
purpose, before any other committee is appointed for the 
same purpose that that committee should make a report, 
or decline, or become functus officio insome way. If the 
committee bas not made a report, or has not declared 
what it was going to do, or considers itself as having re- 
ported, or discharged, or defunct, why, then, of course, 
Mr. Martin’s motion would be proper, but only upon that 
statement. 

Mr. MaR1IN: That committee, if I am not mistaken, 
Mr. President, was a committee of the council, not of this 
body, and the council, as master of that proceeding, re- 
quires no further service from that committee. We are 
now asking for the appointment by the chair of acom- 
mittee out of this body. 

Mr. SHELBOURNE: Then my remarks fall. 

The PRESIDENT : I think Mr. Martin is right, that it was 
a committee of the council, and as they do not seem to 
have accomplished very much there certainly can be no 
barm in a committee of the whole council trying to see 
what they can do. 

Mr. MARTIN : I would like then to withdraw, if in order, 
that word ‘‘ new.” lt is not anewcommittee of the In- 
stitute at large; it is a committee. 

Mr. PHELPS: I think under that ruling, which seems to 
be quite right, if the old committee was a committee of 


the council the resolution had better stand as it did in the 
first place. 

Mr. WETZLER: I think we could separate that matter 
by making a motion to the effect that the old committee 
be discharged. 

Mr. MARTIN: The minutes of the secretary show that it 
was a committee of the council. 

Mr. R. W. Pope: I might add that they have made 
sundry reports, from time to time, to the council of dif- 
ferent ideas of new buildings put up that we might get, 
but there has been nothing definite one. 

The resolution was unanimously adopted. 

The PRESIDENT : I will appoint on that committee Mr, 
Phelps, Mr. Martin and Mr. Hamilton. 

Mr. R. W. Pope: In conversation with Captain 
Michaelis thisevening it seems that he has some ideas 
about the question of permanent quarters, and he has had 
a good deal of experience in that direction, and while I do 
not know if it would be in order to add him to the com- 
mittee, yet I should like the committee to receive the 
benefit of his experience in the matter. 

The PRESIDENT: There is no number specified and I will 
therefore add Captain Michaelis to the committee, 

Mr. PELPS : I would like to offer a further motion, to 
wit: That the council be instructed and authorized to 
proceed to incorporate the Institution under the laws of the 
State of New York appropriate to such society, and with 

wer to designate from their own number a Board of 

rustees. Seconded. 

Mr. PHELPS : It is obvious that in respect to the resolu- 
tion that has been offered for a committee to report a 
scheme for permanent quarters, that should that resolu- 
tion bear fruit, and should we take up that work in ear- 
nest, it is essential that we should be incorporated in « rder 
to take possession of any funds or property which we 
might acquire. 

The PRESIDENT : There is no question about the neces- 
sity of it. 

he motion was carried. 

Mr. WREELER : I give notice that at the next meeting— 
to-morrow—I will offer the following amendment to the 
Constitution : 

“The council shall have power to elect juniors who 
have been engaged in electrical or cognate interests for 
one year or more. These juniors shall not have the privi- 
lege of voting, but shall be entitled to be present at the 
meetings and take part in the discussions. They shall be 
required to pay one-half the initiation fee and five dollars 
annually with one copy of the transactions, or three 
dollars annually without.” 

Mr. R. W. Pope: This, I suppose, is a notice of a pro- 
posed amendment to the rules. It is not exactly in ac- 
cordance with the rules as they stand: for instance, the 
present initiation fee is five dollars: half that would be 
two dollars and a half, and half the annual dues would be 
tive dollars. If this is the intention of the resolution, to 
pay half the initiation fee—two dollars and a half—and 
half the annual dues—five dollars, including the transac- 
tions, and three dollars without the transactions, is that 
the idea? 

Mr. WHEELER: That is the idea. 

Mr. R. W. Pore: It seems to me it would be better to 
take it in hand and make the matter right so that there 
will be no misunderstanding about it. It is sufficient for 
you to give notice that you propose some ammendment, 
and then put it in some shape that will accord with the 
rules as they now stand. 

Mr. WHEELER: That can be done to-morrow, can it not? 
I simply offer that a3 a notice. 

The PRESIDENT: There are two things to be considered 
in that matter. It seems to me that one 1s, there is a large 
number of these young men, if we do not take them in at 
the reduced price, we won’t get them at all. And another 
matter is that I think it would be well to have some limit 
of age, or some limit of time; otherwise you might have 
men coming in as juniors and staying as juniors until 
they were seventy years old. 

Mr. WHEELER : I will suggest that it is not the age that 
will always determine whether a wan is qualified to be- 
come a junior or not. It would be better to limit his time 
as a junior to a certain number of years after he has been 
admitted as a junior. 

The PRESIDENT: I should think five years would be as 
much as would be necessary. 

Mr. PHELPs : That would be an ample limit, because if 
a man—young or old—comes in as a junior and can pay 
three ailiens a year, if, after working five years longer at 
electricity, he could not then earn enough to pay us our 
full fee, he cannot be much of a member. 

Mr. SHELBOURNE : I have not heard of this proposition 
before this evening. The feeling with which it strikes me 
is decidedly adverse. We are to lower the dignity, and 
importance, and character of this society by proposing to 
admit some young men, say they are up to eighteen years 
of age. How many of these young men do we propose to get? 
And what will these voung men expect to gain here for 
their money ? This is not a school; it is not a laboratory; 
there are no instructors. They simply come in here to 
hear, perhaps, older men talk. Will they pay their 
money for that purpose? Will they pay three dol- 
lars a year to come in and sit at these meetings, 
or the annual meeting, or at the dinners, which the 
society will perhaps give two or three times during 
the winter, and pay their dollar for the dinner? 
I say no. I say that the gain that this In- 
stitute would derive from such a purpose as that will be 
more than offset by the loss which the Institute would 
suffer among such men as occupy the higher walks of 
science, such as Prof. Thomson, and Prof, Anthony, 
and those people who are at the head of the electrical 
and scientific world. We have now an associate member- 
ship which provides for any number of just such young 
men if they want to come here, The only question is 
about their paying the ten dollars instead of the five, I 
had something to do with preparing the amend- 
ments to the Constitution and By-laws of this 
Society, and I know we had a long discussion 
there as to how we could accomplish just what 
this amendment seems designed to accomplish. There was 
a clause put in as to the qualifications of associate 
members, ‘‘ those who by study or experiment are seek- 
ing to become identified with electrical science or with the 
utilization of electricity.” Now, I say that will include 
all that you can get into the society, of these young men. 
If you go to work to make an age qualification, you want 
an age qualification all through. If the membership of 
this Institute, which now comprises a hundred and seventy- 
five members and associate members and honorary mem- 





bers, if this society should create an interest and feeling 
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among those men and bring them here at these meet- 
ings, we would have society enough, and we should 
have enthusiasm and interest enough. Now, instead of 
making Prof. Anthony or Prof. Thomson, or any otber 
a or high science man, feel that the society has 

wered itself, we wish to keep it where it is and try to 
create an interest and try to create a greater interest and 
even enthusiasm among those who are not among the class 
of those who might be brought in. (Applause.) 

Mr. MARTIN ;: I must say that Mr. Shelbourne’s remarks 
are extremely weighty, but I will just mention one case 
which occurred in my own knowledge to-day of a young 
gentleman thoroughly versed in the science of electricity 
who, to make his first step, takes a position at ten dollars 
a week, He wants to come into this society. How can 
that man pay our dues? 

Mr. SHELBOURNE: That is a consideration for us_ to 
address to such an institution as the Cooper Institute. We 
are not an educati»nal institution. If we had a course 
of study and a professor that was eminent to teach them 
something, then that would be a question of benevolence, 
and how much benevolence we could afford upon these 
young men. But this. I say, is a question as to the 
dignity and standing of this Institute; and if there are 
such young men, how many such young men could 
you get? Would you get twenty-five young men to 
come in here if you had your fees ever so low? And if 

ou did get those twenty-five wouldn’t you alienate the 

eeling of fifty men of standing who would feel that this 
society has no footing to stand on? Probably later on this 
institution will be on a par with the Royal Institution in 
England. 

Mr. MARTIN: What we want to do is to make this insti- 
tution useful. It seems to me that action of this kind 
must have been taken by similar scientific bodies at some 
stage or other of their progress; but I must admit that 
Mr. Shelbourne’s remarks have impressed me very much. 
When this comes up to-morrow it may be determined that 
it would be well to move slowly. I know that some of 
the older societies have this junior membership, but so 
far from regarding it as anything detrimental, their view 
of itis that it serves as a reservoir and feeder to the 
classes that are above, and that it is one of the prcudest 
things io the lives of those young men when they can pass 
from the lower stage to the higher. 

The PRESIDENT : I think that our friend, Mr. Shelbourne, 
is somewhat disposed to underrate the character of the 
young men whom we bave in view. Weare thinking of 
the class of the young men who are attending the technical 
colleges and schools, who are just graduating from the 
technical schools, almost all of them under age, almost all 
of them filling po-itions where their pay is very small, 
and vet men who, in a very few years will be, as we know 
some of them have become in five years, at the top of 
the profession. I do not think that we are in any 
special danger of getting in the undesirable element that 
seems to be feared. There is only a certain class of 
young men who take the slightest interest in pro- 
ceedings of this kind, and the others would not 
come near usif we paid them half a dollar for every 
meeting they attend. But in my own experience I have 
known a great many young men in a similar situation to 
the one Mr. Martin referred to who would be very glad to 
come here and listen to the discussions, and ask ques- 
tions, and to learn what they could. We are certainly 
nothing more or less than an educational society. We are 
endeavoring to educate each other by comparing experi- 
ences. (Applause.) Certainly a young man of any age, 
or an old man who takes any interest in the subject, can- 
not possibly attend any of our meetings without learning 
something of value to him, If he is not interested in the 
peceeeinee, he will not come and will not trouble us, 

hat is my feeling about it. At the same time, I think 
very careful consideration ought to be given to all that 
Mr. Shelbourne has said. There isa great deal of force 
in many of his remarks. I think we ought to go slowly, 
and be very careful. 

Mr. SHELBOURNE : I have no disrespect for the class of 
young men that the chairman refers to, or that 
Mr. Martin refers to. But these young men are, 
it seems to me, not numerous enough to benefit this In- 
stytute, and the Institute is not in a position at the present 
time to benefit them. Our meetings outside of those dur- 
ing which we have had dinners, where special papers have 
been read, and special discussion upon those papers, have 
been entirely confined to the annual meetings, the busi- 
ness meetings of this evening, and the general meeting. 
And I do not see enough interest that we can offer to 
these young men, however little they are able to 
pay, which would induce them to come here except upon 
the expectation of being members by and by. Now, if 
they have graduated from some technical college and are 
going out into business where, if they are smart enough 
men, they very soon will grow into a position either in 
the electrical world or in some other branch of the scien- 
tific world, they will be able in a few years to come 
in as associate members under the by-laws. Therefore it 
is not because I have a disrespect to that class of young 
men. I respect them very highly; but I am considering 
what good we can do to them, and what good we can 
get, and what motive they can have to come in with us. 

Captain MICHAELIS: I have listened with much interest 
to what Mr. Snelbourne has said, and I must confess that 
I agree with him from beginning to end. It seems to me 
that he has not considered the point of this amendment. 
At our mreting in December, 1885, this question was dis- 
cussed for hours, aad, finally, after this prolonged discus- 
sion, the following was adopted as a definition of associate 
members; ‘* Associate members shall be such persons as 
are, or have been, connected with the utilization of 
electricity, or who, by means of study or experimental 
inves igation. are qualifying themselves to become 
identified with electrical science, and such others to whose 
a imi-sion no objection can be made by any member of 
the council.” Now, if anybody can draw up a broader 
clause to cover the admission of apybody, I would like to 
see him do :t. There is no age qualification. We can 
take in a boy of ten ora man of eighty. The point of this 
amendment is simply and solely a pecuniary one. It does 
not matter whether they add dignity to the society or de- 
tract from the dignity. It issimply a question of dollars 
and cents, and nothing else, because, under the present 
constitution, the council are perfectly competent to elect 
these men as associates. I think we ought to decide 
whether we want to reduce our dues. In some societies 
it is the practice to give the council authority to remit a 
portion of the dues in deserving cases ; but it is a simple 
que-tion of “onder and nothing else. There is no dignity 
involved or loss of dignity. 


Mr. PHELPs: Except that the proposed class shall not be 
voters. 

Capt. MICHAELIS : Except that the proposed class shall 
not be voters. 

Mr. WHEELER: If the object were attained by empow- 


rson would feel it very much more than if he were pay- 
ing the dues of some regular class. I am very much im- 
pressed by Mr. Sbelbourne’s speech with the delicacy of 
making any amendment to the constitution, and venturing 
on any matter of this kind; but I think there are some 
other considerations which have been spoken of—the 
dampening effect of having young men here has been spoken 
of. But most men who are prominent in electricity are 
very anxious to have young men educated, and it is for 
the interest of most of the big men who have made money 
in electricity to have young men educated ; they have 
suffered from the inability to find young men who have 
understood the subject. Mr. Edison, I know, offered from 
twenty-five thousand to fifty thousand dollars worth of 
apparatus to any college that would establish a school of 
electricity. The men alluded to as likely to be driven out 
by the presence of young men are just the ones who are 
anxious to have a class of young men grow up and learn 
these points, and I think that, instead of that driving 
those old men away, it would make them willing to come 
here and talk for the sake of giving the young men a 
chance to hear them. I know persons who spend a good 
deal of their time in conversation with their assistants 
explaining things to them, and sometimes repeating to 
them things that have been brought out at some of our 
meetings. In a small way I have done it myself with 
men in the employ of ourcompany. I have spent hours at 
different times telling them things that have been brought 
out, because I thought that instead of being time lost 
it would be time gained if I could bring them to an under- 
standing of a part of what other people knew. They 
should simply do that part of the thinking for me here- 
after. I have been very much impressed by the remarks 
made on the danger of lowering the grade. But the same 
class of young men is introduced in some of the other soci- 
eties. In the society whose rooms we are in to-night they 
have class of junior members which is very valuable. I 
am a junior member of this Society of Civil Engineers be- 
cause I cannot qualify asa full member. A full member 
is required to have spent seven years in actual engineer- 
ing work, not as a man to carry out work, but asa man 
who cap design the whole thing and doit. A junior member 
is one who has been in that class of work for two years. 
He has got to be one of the head men of the enterprise he 
isin. Now, there are a great many men who are valuable 
to have on hand who have not being doing that kind of 
thing for several years. They are going to have a meet- 
ing here to-morrow night, at which will be read a scien- 
tific paper on “Strains of Bridges.” It is going to be read 
by a Doctor somebody, a junior member. Now, ofcourse, 
we may not have as high grade as that in our 
junior membership, but we may be able to gradually 
secure it. The Society of Civil Engineers has also 
a class of associate members who are very similar 
to our class of associate members. They are _ peo- 
ple who are interested in scientific work, but 
who are not engineers; for instance, chemists and 
scientists of that kind. They join the society as associate 
members; that is, something similar to our class of asso- 
ciates which includes business men. Now, if we can have a 
class of junior members so as to take in men who have not 
had quite so much experience as is required by our regu- 
lar membership without loweripvg our grade, it would be a 
very good thing to do. andI hope that in doing that we 
will have the benefit of advice of some of those who have 
spoken to night, because I have been very much impressed 
with many things said since I offered my notice. 

Capt. MICHAELIS : Much has been said about the Amer- 
ican Society of Civil Engineers, and I want to say that was 
considered in December, 1885, and that clause was so 
worded as to include all the juniors of the American Soci- 
ety of Civil Engineers. To prove that it is a matter of dues 
and nothing else, I want to say that I have been thirteen 
years a member of the Society of Civil Engineers. The 
non-resident members are entitled to all the privileges of 
membership ; their annual dues are somewhat less because 
they have not the privileges of the club-house generally. 
Now my only dues as a non-resident member are fifteen 
dollars, and I would like Mr. Wheeler to tell me what his an- 
nual dues are in the American Society of Civil Engineers. 

Mr. WHEELER: Exactly the same. 

Mr. SHELBOURNE : Then it appears that the arguments 
advanced by Capt. Michaelis and Mr. Wheeler do not 
agree. Capt. Michaelis says that this amendment is sim- 
ply a matter of getting money, and if we put that out asa 
confessi»n before the scientific world, and before the 
world generally, and before the newspaper press. I say 
that that very confession is a lowering of our dignity. If 
we want a building that we cau say is our own; if we 
are going to be a society that will ever be on a par with the 
Royal Society of England, why I say we want to keep up the 
dignity of this American Institute of Electrical Engineers. 
Let us be an institute of electrical engineers, with a repu- 
tation as wide as this broad continent, and let us produce 
our publications and papers that will be on a par in science 
with those that are produced over in England, but don’t 
let us confess that we are going out into the world to 
gather a few young men to get their three dollars a year. 

The PRESIDENT: I don’t think any of the proposers of 
this plan of junior membership did it with the idea of 
raising additional revenue. 

Mr. PHELPS : I was going to say myself that I thought 
Mr. Shelbourne had rather inverted the meaning of Capt. 
Michaelis. If I understand Capt. Michaelis, he looked at 
the pecuniary matter from two different points of view. 
The principal one was that we probably could not afford 
to give the privileges we contemplated giving for three 
dollarsa year. That is, I think, an important considera 
tion. We may take such action in respect to privileges 
which could only be afforded for three dollars on eleemo- 
synary considerations. Therefore, I think there is a good 
deal to be thought about in respect to this whole measure, 
and I think as the measure stands now that one modifica- 
tion (if we carry it out all), might very properly be made 
by striking out that three dollar clause. If a young fellow 
cares enough about the thing to join it he ought to care 
enough about it to want the proceedings. I should be 
rather in favor of striking that out and making a man pay 
his fivedollars. Heneed not take the proceedings away if 
he does not want to; but let him have them. 

Mr. SHELBOURNE : If, after what I have said, these gen- 
tlemen choose to resolve this into a committee to go 
ahead and do this thing, I say let them. I have delivered 
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myself of what I have had to say. I have said it fearlessly 
plainly, honestly, and now I have done with it. : 

Mr. R. W. Pope: The discussion that has come up on 
this question, it appears to me, has taken a turn which 
shows that it is a matter of importance, and should not 
be acted upon hastily, and furthermore that the two or 
three propositions that I have on hand depend on each 
other. If we get a building here we may not be able todo 
this thing, and we may offer such wb arte as no man 
would think them cheap at ten dollars a year, because J 
believe it should stand until we bave proceeded a little 
further, and we find out what we are goine to do, and that 
it will be acted upon leisurely, and that all these argy 
ments be taken into consideration. It appears to me that 
would be the most satisfactory way of doing it, instead of 
rushing it through without a consideration of all the facts 
that may come up hereafter. It appears to me that the 
council has a good deal of time that it could devote to thig 
subject, and in such a way that it would not interfere 
with our proceedings here to-day or to-morrow, and J] 
believe that they could act upon it intelligently and con. 
sider all these questions. And if it is not absolutely nece.. 
sary to put it through at once, I believe that that would be 
the best disposition to make of it. The council is sometimes 
rather pressed for wantof subjects for discussion, and | 
think this would be equally as good as the wire gauge, 
(Laughter.) 

Mr. MARTIN : I think it is quite possible that we may 
find this point in the rules of the societies in Europe, such 
as the one to which Mr. Shelbourne referred relating to 
this subject that we are now considering. 

The PRESIDENT: I would say that the English Society of 
Telegraph Engineers and Electricians, of which I have 
been a member almost from the beginning, has a class of 
membership of that kind designed for the same purpose 
that we are trying to accomplish. I donot recollect pre- 
cisely what the regulations are, but, of cour-e, that can be 
considered with other matters that will come up for dis- 
cussion. That class was established after the society had 
been in operation some five or six vears, and evidently 
oe intended to supply a need which had manifesied 
itself. 

The notice of motion was withdrawn, the matter being 
understood to be left tothe further consideration of the 
council. 

Capt. MICHAELIS: At the request of several members I 
desire to offer the following resolution : The Institute de- 
sires to place upon record its appreciation of the services 
rendered by its retiring president, Mr. F. L. Pope, and its 
regret that he has deemed it for the best interests of the 
Institute to decline a unanimous tender of re-election. 
Seconded, 

Carried unanimously. 

The PRESIDENT: I thank you very much, gentlemen, 
for your kind appreciation of my services. They have by 
no means been what I would like to have made them. 
But circumstances have prevented my being in attendance 
at a great many of the meetings. I have always endeav- 
ored to be on hand when I could. I am sure that you 
will find that you have not made an un) rofitable exchange 
in the worthy successor that you have elécted for me, 
and I feel sure that we shall be pulling together and make 
the new administration the most successful and prosper- 
ous one that the Institute has yet seen. 

The meeting then adjourned. At its close the council 
elected Prof. Elihu Thomson as vice-president, to fill the 
vacancy caused by the retirement of Mr. T. D. Lockwood: 
and Mr. E. P. Thompson as manager, to fill the vacancy 
caused by the election of Mr. G. M. Phelps, Jr., to the 
treasurership. 

WEDNESDAY MORNING SESSION. 


The meeting was called to order in the rooms of the 
American Society of Civil Engineeis, 127 East Twenty- 
third street, New York City, at 10:45 a. M., by the retiring 
President of the Institute, Mr. Frank L. Pope. 

Mr. Pope addressed the meeting us follows: 


Members of the Society and Gentlemen : 

In bidding you welcome to the fourth annual meeting 
of the Institute of Electrical Engineers, it affords me 
much gratification to see such a large and representative 
attendance, and to note the evidently increasing interest 
manifested by the electricians of the country in the wel- 
fare and prosperity of our organization. 

The year which bas elapsed since our last annual meet- 
ing has proved one of unusual prosperity in all branches 
of legitimate business having to do with the manifold in- 
dustrial applications of electricity. Without exception, so 
far as I am aware, the manufacturers of electrical ma- 
chinery, apparatus and supplies are all fully employed ; 
some of them are working overtime, and many of them 
have in contemplation or actually in progress extensive 
additions to their facilities. 

While rapid development, enlargement and extension 
seems to be at present the rule in every department of the 
science and art which we, as an organization, especially 
represent, it may not be amiss to refer to the exceptional 
progress which has been made in certain specific directions 
since our last meeting. Among these may be mentioned 
the transmission and distribution of m¢chanical energy 
through the agency of electric motors, and especially the 
application of these to minor branches of manufactur- 
ing in large industrial centres, anc to the propulsion 
of street railroad cars; the largely extended employ- 
ment of accumulators or storage batteries for the light- 
ing of buildings and railway passenger cars; and the 
introduction of long distance incandescent electric light- 
ing. which has at length apparently been made both prac- 
ticable and profitable by the employment of alternate 
currents and induction apparatus. Last, but not least. 
should be mentioned the new art of welding metals by 
the aid of the electric current, which seems likely to 
occupy a vast and immediate field of usefulness, and to 
create numberless new industries, to say nothing of re- 
volutionizing some of the existing ones which have come 
down to us almost unchanged from the days of Vulcan 
and of Tubal Cain. 

I am sure that it will be a source of gratification to you 
all to learn that the prosperity of the Institute of E!ec- 
trical Engineers has kept fairly abreast with that of its 
members and co-workers in their individual and profes- 
sional capacities. 

The series of monthly meetings, each preceded by a 
dinner, which have been held in this city during a portion 
of the past year, have proved to be most successful and en- 
joyable reunions, and have certainiy done much to 
strengthen the Institute, by increasing the interest of 
non-resident members as well as of those residing in the 
more immediate vicinity of New York. 
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Several exceedingly-interesting discussions which have 
taken place at these meetings have been reported in the 

rofessional journals on both sides of the Atlantic, and 
thus the information brought out has been made avail- 
able to the profession generally. It is proposed to con- 
tinue this commendable ionovation during the coming 
year, and I have no doubt but it will henceforth become a 
permanent feature of our proceedings. 

The courtesy and liberality of our much-esteemed sister 
society, th® American Society of Civil Engineers, has 
enabled us to enjoy for another j ear the hospitality of the 
convenient and comfortuble rooms in which we afte now 
assembled. 

While I feel sure that every member of the Institute 
appreciates to the fullest extent the value of the assistance 
which has thus ‘been rendered to us as a society in the 
days of cur youth and feebleness, yet in the judgment of 
some of our most esteemed members the time has arrived 
when we may feel justified in making a determined effort 
to secure adequate, commodious and convenient head- 
quarters of our own. Within a day or two past, a move- 
ment has been set on foot to raise the necessary funds to 
carry out this project in a fitting manner, and } fe more 
than gratified to say, with excellent prospects of success, 
The undertaking will be presented to-day in a defi- 
nite form for the consideration of the members, and 
I feel certain that each and all of you will in- 
dividually do everything in your power to insure 
its early and complete success. It is hardly nec- 
essary to say, that the establishment of the Institute 
in a buildiog of its own, equipped with a library, reading- 
room, and perhaps ultimately with an experimental 
laboratory, will give us a standing second to that of no 
other institute in the world devoted to a special branch of 
art or science; it will directly benefit every industrial en- 
terprise in the countrv having to do with electricity; 1t 
will increase the confidence of capitalists in the impor- 
tance, remunerativeness, and stability of electrical enter- 
prises, and will in every possible way be of the utmost ad- 
vantaye not only to our own members, but to all who are 
in any way connected with electrical enterprises. I trust 
therefore that my successor in the honorable position of 
president of this Institute may be enabled to signalize his 
administration by the completion of this most desirable 
undertaking. 

Iu conclusion I desire to tender my acknowledgments to 
the officers of tne Institute and the members generally for 
their kind and heariy co-operation in carrying on the 
affairs of the organization during the past year. 


Mr. PorpE: Gentlemen, it gives me great pleasure now 
to introduce to you the newly-elected president for the 
coming year, Mr. T. C. Martin, whom you all well know. 

Mr. MARTIN then read the following address : 


Fellow Members of the Institute : 

Your action last night. placing me next in succession as 
president to so distinguished an electrician as Mr. Frank 
L. Pope, and so soon after Dr. Norvin Green has occupied 
this chair, is one that only the results can justify. Although 
my connection with the Institute dates back to its 
foundation, and although in the three years of its 
existence I have been afforded the opporiunity of 
participating in its management, I cannot venture 
to regard your decision as eutirely personal. I would 
interpret it rather asa generous recognition of the fact 
that the Institute has still the larger part of its initial 
work to do, and that that work must be carried out 
chiefly by the younger element, which constitutes an ever- 
increasing part of the membership. For this great honor, 
and for thissign of your confidence, my thanks must, 
therefore, find their best expression in what the Institute 
achieves during the current year. 

We stand to day at an important stage in electrical in- 
vestigation and development, and yet it is not given us to 
see or to say what will be its position in the long vista or 
perspective stretching through the second half of 
the present century. As Dr. Priestley reflected one 
hundred years ago: “It may be said that there is 
a ne plus ultra in everything, and therefore in 
electricity. It is true, but what reason is there 
to think we have arrived at it?” Priestley was of those 
who were permitted to gaze afar off at untrodden fields of 
discovery, but who did not enter in. To-day the evidence 
of what has been achieved tells us that the greater lies 
before. The time is one, in fact, when science, and such 
a department of it as ours, offers to the more adventurous 
and inquiring spirits the rewards that were once mainly 
to be found in geographical discovery and in the prose- 
cution of trade, but which are wanting now 
when even the interior of Africa has _ been 


traversed, and when commerce is carried on at appar— fraternal, and I do not see why the two bodies cannot be 


ently a diminishing rate of profit to capital. The elec- 
trician has gained, meanwhile, a foothold on the Atlantic 
seaboard of his new continent, and, subduing a wilder- 
ness of theory, speculation and doubt, has already won 
some of the noblest provinces that ever rewarded the 
industry and the genius of man. But beyond him lie the 
ranges of distant mountains, and westward of their peaks 
is the territory out of which he has yet to carve a score 
of States unnamed, Toward that great west of his 
science the electrician advances, and even now he has the 
first fruits of exploration. But while there is this onward 
movement for the pre-emp ion and occupancy of virgin 
soil, we see going on an eyual development in the realms 
already won, invention being heaped on invention, and 
improvement added to improvement. Speaking as one 
who had witnessed this change. Dr. Werner Siemens said 
recently: ‘‘We still remember the time when we 
listened with incredulous wonder to the strange fairy 
tale that the mysterious new force, electricity, could 
transmit messages with lightning speed across whole 
continents and the oceans which divide them; and 
that this same agent could precipitate metals in 
a solid form from their solutions and change night into 
day;” and yet, as he went on to point out. this is not less 
the time ‘when the world-encompassing telegraph no 
longer s'ffices for the needs of intercourse, but must give 
place t» tne transmission of oral messages by the telephone 
over di:tances,in comparison with which the natural 
range of the human voice appears as nothing; when the 
latest fruit of the uniou of science and technology—elec- 
tro-mechanics—in itsrapid development, offers to mankind 
ever new aad immeasurabie fieids forthe investigation and 
utilization of the natural forces.” 

We are dealing, however, with the immediate present, 


and have to keep pace with such a rapidity of achievement | be turned off. We have not yet bad a call, however, for 
that our plans each day have to be adjusted to larger con-| such service, although we always have the batteries 


cep:ions and wider horizons, The position was admirably 
described this month in a leading magazine by Mr. G. B, 


Prescott, Jr. ‘The improvements of methods,” he said, 
“the refinement of machines and appliances, and the 
bringing of science down to daily work and business, 
moves on so swiftly that the new machine, or the new one 
of a year ago, is already old. The reduction of refractory 
ores in electric furnaces, where immense carbons, fed by 
the largest dynamos in the world, give a heat never used 
before, excited world-wide wonder only a few months 
since. * * * * Even the very recent railroad 
accident in Vermont has created a demand for stor- 
age batteries for lighting lamps in cars that is so 
active that every railroad shop in the land is examining 
new accumulators. Never in the history of any business 
was there such an eager desire to obtain new machines, 
new tools, and new methods as in the manufacture of 
electrical apparatus.” This is well put. In fact, the 
electrical statistics of to-day are nothing short of colossal. 
To go no further than our own country, we find an invest- 
meut and capitalization in simply the leading electrical in- 
dustries—telegraphy, telephony, electric lirhting, and elec- 
tric power—-of a sum of, at least, $350,000,000. There are in 
America about 700,000 miles of telegraph wire. Last year 
320,000,000 telephonic conversations were held. Over 
150,000 arc lamps, and incandescents verging on 1,000,000 
now instruct the public eye that the electric is the light 
before which all others must pale their ineffectual fires. 
At least 10,000 electric motors are employed in the most 
varied industries, and while the electric railways here 
are carrying passengers at the rate of more than 3} 
millions annually,the extraordinary increase now going on 
in that branch promises that the figares will be doubled 
within the year, with at least from 50 to 75 elec- 
tric roads in operation. When to these figures 
we add the thousands of dynamos and vats used in electro- 
plating, the countless electric appliances used in medi- 
cine, surgery and the miscellaneous arts, and the endless 
variety of electric apparatus for convenience, safety, pro- 
tection and comfort in the house, office, train or hotel, we 
arrive at sum totals dealing with which a statistician needs 
all his ability to mass and classify. Itis no exaggeration 
to say, moreover, that in the electric industries, hundreds 
of thousands of our most intelligent citizens of both sexes 
find remunerative and agreeable occupation; nor is it an 
exaggeration to affirm that atatime when all great de- 
purtments of manufacture must depend for success on the 
degree of technical culture and skill displayed in them, none 
‘rests on a more strictly scientific basis than ours. 

Where in the midst of all this activity, where in a sphere 
of so much outgrowth, onlook and uplift, do we find the 
Institute? That is the question for us to answer. The 
Institute has in its three years of life done good unobtru- 
sively, but it is not discharging its responsibilities nor car- 
rying out its mission to the full. Our fellowship, though 
growing rapidly from among those already active in elec- 
trical pursuits, must be greatly enlarged to embrace the 
constant accessions to the electrical ranks. Cornell Uni- 
versity alone has now 59 students in electrical engineering, 
and those young men as they enter on practice feel the 
need of association with the men already at work. Stevens 
Institute is sending out numbers of capable electricians, 
and but the other day I had the pleasure of meeting the 
zealous and enthusiastic ‘‘ electricals” of the Massachusetts 
Institute of Technology. For all of them, and many 
others, we must provide a place in our membership. 

But with an expansion of the Institute must come, as my 
predecessor, Mr. Pope, said last night, proper accommoda- 
tion for the books, apparatus, portraits and documents of the 
Institute, fitting quarters for the secretary, and a place to 
preserve the numerous relics and mementos which are to 
be given us, but now lie dusty and neglected and widely 
scattered. The Institute must have a local habitation as 
well as a name. It should also, as suggested in a resolution 
adopted by you, be incorporated at as early a date as pos- 
sible. 

Another matter of importance is the strengthening of 
the ties of friendship between the Institute and kindred 
societies at home and abroad. We have here no end to 
serve but the promotion of science and industry, and to 
that end we are endeavoring to devote our energies with 
singleness of aim and purity of purpose. I would be glad 
to see steps taken so that any member of electrical bodies 
abroad shall be entitled, while in America, to 
enjoy all the facilities and resources of the In- 
stitute. I would esteem it a great privilege to be 
in any way instrumental in more closely uniting 
the organizations here at home. I may particularly 
mention, in this respect, the New York Electrical Society, 
which, though local in work, is the oldest of the kind 
and has made a most creditable record. The feeling 
toward us on the part of that society is heartily kind and 


brought together, and, perhaps, by compromise and mu- 
tual concession, benefited in a close union, The first 
approaches have, indeed, been taken in the membership 
enjoyed by a great many of us in both organizations, 

I might touch on other topics, but can close by one re- 
mark including them all: We have our work as a national 
Institute to do. It lies ready to our hands, It may not 
be easy of accomplishment, but at least the effort can be 
made, and we have it in our power to render the Institute 
more influential, more representative, more helpful. 

The PRESIDENT: We will now have the paper by Mr. E. 
P. Roberts, of Cheyenne, on Practical Experience with 
Storage Batteries, a most important topic, and one 
which deserves the most careful attention of the members. 
The Secretary will now read the paper. 

Mr. R. W. Popr, Secretary: Mr. Roberts omitted send- 
ing a title for his paper, so I took the liberty, as an old 
newspaper man, of putting on a title myself—** Storage 
Batteries in Practice.” Mr. Pope then read the paper, 
which is as follows: 


STORAGE BATTERIES IN PRACTICE, 


Since I had the honor of reading a paper on storage 
batteries at the annual meeting of 1885, we have discarded 
storage batteries distributed in various localities as the 
source of supply of current to our incandescent lamps, 
and have now all lamps cunnected with our incandescent 
dynamos. Having, however. a large number of cells we 
have placed in position at our station about 1,200 of the 
same, charging them at night and using the stored current 
fur day lighting and power, both of which are small in 
amount. In case of an accident to our machinery at 
night we could use our storage plant to tide over the time 
required for repairs, or until the majority of lights could 


plates suspended in the same from glass rods and separated 
by glass rods from each other, This was a great improve- 
ment. The cells are placed on beams of a triangular 
cross-section, having a four-inch bnse, which, in turn, rest 
on glass insulators, Western Union pattern, screwed on 
pions fastened on cross pieces. The beams are first painted 
and then given a coat of paraffine. The imsulation from 
cell to cell is much improved thereby. When lead ceils 
are used they are placed on porcelain insulators on the 
Sones, flat places being cut on the vertical angle of the 
am. 
I am informed, with what degree of correctness I do not 
know, that storage batteries bave been much improved 
lately over those with which [have had experience, but, 
even if such should be the case, I should hesitate to use 
them where gas lighting ischeap and where it might be 
desired to use only a few lights in each of a large number of 
localities separated by considerable distances. For special 
cases, however, I have no doubt the storage batteries can 
be used advantageously, particularly when the advantages 
of incandescent electric lighting are considered as being of 
financial value. 
A few of tne disadvantages arising from the conditions 
in the first part of the above paragraph are : 
ist. A large plant in each locality is needed because of 
possible drain on same. The ordinary use 1n a residence 
may be 15 lamp hours and the possible use 100 lamp hours. 
This is an extreme example, but is not exaggerated, as 
it was the necessary margin we had to provide, when we 
had storage plants in each house requiring light, for from 
15 to 20 per cent. of our customers. 
If several customers can be supplied from one battery 
plant the margin of extra supply can be reduced. In 
such case it will be necessary ei/her to connect all the 
customers on all the batteries connected on multiple arc, 
and then disconnect the batteries and charge same in 
series ; or, if it is desired to use a meter system in which 
discharge bears a certain proportion to charge, an attend- 
ant must be ready to throw extra batteries on circuit 
needing same, and note name of customer using extra 
supply. 
2d. A large number of plants means a number of small 
stations to maintain and at which to keep supplhes—dis- 
tilled water, acid, etc. 
3d. With a pumber of smail stations it is difficult to 
regulate E, M. F. to current desired. However small the 
oe of E. M. F. lost in the discharging wires, the E. 

. F. of the batteries should rise as lamps are turned on, 
or the lamps will be below candle-power, when a number 
are used, if for one or two the proper E M. F. is used ; or 
it will be necessary to strain the lamps when a few are 
used, in order to have normal brilliancy when a number 
are desired. To still further complicate matters, the E. M. 
F. is higher at the start, particularly if ouly a few lamps 
are ‘‘ on,” than it is later in the evening. These differences 
in E. M. F. are small, but are sufhcient to vary the caadle- 
power of the lamps. 

If, therefore, each customer is connected with one or 
more batteries for his sole use the following takes place : 
As darkness approaches one or two lights are turned on 
and are raised to abnormal candle power, straining lamps 
and making consumers dissatified with any less light later 
on, and as the customer’s eyes become tired the hght 
drops, possibly not below the normal candle-power, but 
the comparison is bad, and it requires considerable power 
of persuasion on the part of the company’s ‘talker ” and 
loss of bis time as a ‘**‘ worker” to make the customer be- 
lieve that his eyes are at fault and not the light. It may be 
that an entertainment is given in the house, and then the 
drop of candle-power is more noticeable, although it may 
not fall much below the normal. 

Of course it is possible to design mechanism to overcome 
all such troubles, to throw in extra cells and extra bat- 
teries as required, etc. To design mechanism to accom- 
plish such work with reliability and which wiil not be too 
costly for maintenance or prohibitory on account of ex- 
cessive first cost, is considerable of a problem. Matters 
are further complicated by the necessary use of charging 
mechanism. Also, it is desirable to have switches so 
arranged that if will be impossible to have charging cur- 
rent ‘‘on” when lights are being used from a battery. 
The writer has run 1,000 lights in such a manner (with 
charge on) for over a year, but does not advise it from any 
standpoint except necessity. 

If a few large stations are used, the E. M. F. at same can 
be readily shown at main station, and regulated from same 
if desired, or an attendant can be sent to any station need- 
ing regulation. 

My experience teaches me that if batteries can be 
charged under inspection and allowed to have a discharge 
without excessive variation in amount of same, that the 
batteries will give much more reliable results than in any 
other way. The nearer this can be approached the more 
satisfactory will be the service. 

If, therefore, it seems to be advisable in any city to erect 
a storage battery system for general distribution, I believe 
it will be found best to erect a very few large battery sta- 
tions at the various centres, and that the interest on the 
extra cost of the wire leading from the same to the lamps, 
over what would be necessary if each light were close tua 
battery, will be far more than saved in the lessening of 
attendance alone; and that the avoidance of other evils I 
have mentioned will thus be clear gain. 


Mr. C. O. MaILLoux: I was very much interested in 
the paper prepared by Mr. Roberts, and I quite ayree with 
him that the most promising method of employing storage 
in lighting large areas will be by means ofa series of groups 
of batteries suitably located with regard to the distribution 
of light to a certain group and supplied from a central sta- 
tion. I think that it is possible to se arrange matters that 
we can send the energy from the central station to the 
various groups ata rather high potential, and then dis- 
tribute it at a lower potential from these groups; in 
that way we shallsave copper in the conductors for car- 
rying the energy und we shall get the benefit of dis- 
tribution at a low potential. In nearly all instances, it is 
found impossible to place the charging station in the cen- 
tre or equally distant from all tne variousgroups. Usually 
it is found cheaper to buy land on the outskirts of a tuwn 
and to e-tablish a central station there. 1 know tbat in the 
ca-e of incandescent lighting, the idea of distribution by dif- 
ferent sets of feeders has been adopted, and in some cases 
with a marked economy in the cost of conductors. I have 


in mind the case of a »erson interested in ek ctric lighting, 
who submitied to me some data regarding an installation 
in some city in Pennsyivania, where he produced an econ- 
omy of over twenty per cent, in the use of omnibus wires 





charged to a considerable extent before dark. 
Since 1885 we have tried crockery and glass cells, with 





or feeders for the mains, by adopting the plan of distribut- 
ing the energy in fractions to those mains, so to speak, 
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Instead of using one set of feeders to distribute 
the energy to the mains. and a set of feeders of large 
diameter, he found that he could save copper by using 
distinct sets of feeders of smaller diameter and striking 
the mains at a point more favorably situated with respect 
to the particular group of lamps; and in this way, having 
divided the total number of lamps into groups on the map 
of the city, he was enabied to distribute his conductors ; 
and that is exactly what it is proposed to do with the 
storage battery. I do not think that it is as yet the ideal 
system. Itisfar too young and full of deficiencies to 
compare with the systems that have been in use for four 
or five years, with very able men studying their defects 
and seeking to pemmerty them. But from what I know of 
the case I think that I can quite heartily sympathize with 
Mr. Roberts in his tribulations—I have no doubt he had 

uite enough of them ; but I think if he had seen some of 
the more improved forms of battery that are now in the 
oo perhaps his labors would have been materially 





Mr. WETZLER: On a recent occasion I brought out the 
fact that a company had been started at Haverford, 
Pennsylvania, to run an electric light station and to 
have an auxiliary storage plant. The idea was this: It 
is conceded that the maximum number of hours for light- 
ing probably does not exceed four or five 
for incandescent lighting. During the remaining 
time an incandescent station is _ practically run- 
ning far below its capacity. Now the argu- 
ment was that if they could putin a number of engines, 
dynamos and boilers which could be kept running practi- 
cally twenty-four huurs—that is to say, if any means could 
he devised y which that could te accomplished, there 
would be a great saving in cost of installation and operat- 
ing expenses. The way in which that was to be over- 
come was by the installation of storage batteries. They 
have a certain number of dynamos there which they keep 
running, I believe, some twenty hours during the day, 
and during the time the current is not used directly 
from the dynamos it is stored in the batteries, and drawn 
upon as occasion may require. I believe there are some 

cells now in operation, and I understand, too, that the 
distribution to individual houses has also begun ; that is, 
having a battery in each house. What the success of that 
station is to date I do not know, but it certainly deserves 
attention. 

Mr. Geo. A. HAMILTON: So far I have had no experi- 
ence at all with storage batteries; but I might say that 
telegraph companies have considered the feasibility of 
using then, and while they have not arrived at a definite 
conclusion in regard to them so far, it seems that the 
number of cells that will have to be provided will make 
the plant cost so much that it will be a bad thing to use. 
Phe thing is still under consideration, however, as I 
said before, and after we have had a little experi- 
ence with it I may be able to say something on the sub- 
ject. If we could group the potentials along one after 
the other, the same as we do with dynamos, it would 
be a very good thing to do; but that seems to be impossi- 
ble, because some of the batteries would be drawn upon 
much more than others. On the other hand, if we group 
them up, take different groups or lines of different resist- 
ances, then we would have to have such a number that 
the first cost and the wear and tear on them after a while 
would make the whole cost too much for us. It does not 
compare at all with the dynamo, Possibly within the 
coming year we may be able to tell something definite in 
regard to it, because it is possible we shall use a few. 
do not know what the experience has been in England, 
I think they have only used them toa limited extent 
there, 


Mr. FranK L. Pope: There is another application of 
the storage battery that has not been discussed that I 
would like to say a few words about, which might be of 
interest to the members. A short time since I was applied 
to by the president of a street railway company, in one of 
our raed. cities, that is about to build a new line over 
new territory about five miles in length. It is proposed 
to run something like twenty cars on it, and he came 
to consult me about the possibility of working the 
line by electricity, and stated at the same time that there 
were insuperable objections to the use of any sort of over- 
head conductor, and very serious opposition to the use of 
a conduit or anything which would occasion the slightest 
disarrangement of the pavement ; and therefore he wished 
me to investigate the question of running cars by ac- 
cumulvstors. In undertaking this investigation I ex- 
amined a car which was being experimentally run on 
Eighth avenue by the Jzlien Electric Company. 
I was very much more favorably impressed with the re- 
sults attained than I expected to be, although it was easy 
to eee that a great deal better work could be done with it 
than was being done there. In the first place, like near! 
all the street railway lines in New York city, the Fighth 
avenue is of the most miserable construction. It would not 
be tolerated on a contractor’s dirt road out in the country 
to run steam engines over, and yet these people in New 
York who are using the most costly form of motive 
power that is used in the world to-day of any sort—horse- 
wer—are using one-half to two-thirds of it in batter- 
ng their tracks and cars to pieces against each 
other. There is opportunity for a gvod deal of missionary 
work on the part of our sister society (the Society of Civil 
Engineers) in that direction. I made a careful investigation 
of the subject and procured some cells, and had them put 
under test by one of our most careful and accomplished 
oung electricians, a member of our institute, and 
rom the results attained by him I became quite con- 
vinced that it was possible to operate street cars at 
a cost something less than that of horse cars at all 
events, and possibly considerably less. It is difficult 
to get at the matter theoretically, because no one knows 
exactly what the average power is that is required 
to propel a horse car. The load varies greatly 
at different times of the day, and the resistance varies 
greatly with the condition and amount of dirt on the track, 
whether it is wet or dry, and how much there is of it, and 
all that, and nothing but a series of practical experiments 
will give us exact results. But we were sufficiently en- 
couraged by the results we did get to go on and haye acar 
built, embodying all the improvements that we could think 
of in the way of excellent running gear and highly 
efficient m<tors, and that car, I suppose, will be ready 
for operation sometime within the next month or 
two. Or rather I should say we intend to put the car 
into actual service on an existing line and run it and 
carry passengers with it the sume as any other, and 
to carefully observe the amount of current used and 
the power required and to get all the information we can 
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which will be available for public use when we get through. 
I might add that our theoretical investigations convinced 
us that with the number of cells that can easily be put under 
the seats of an ordinary 16-foot street car, we can run the 
car something like fifty miles with one charge of the bat- 
tery, thus enabling us to do a full day’s work of 16 to 18 
hours by c ng the batteries once at midday. This, I 
hope, we shall be able to do, and I shall be very glad to 
renort the results of the experiment at some future meet- 
(Applause.) 

. E. P. THompson remarked that the success of a 
scheme often copenss not only upon the device itself, but 
upon the man who has the device in charge, and sketched 
the career of Mr. E. P. Roberts, a graduate of the Stevens 
Institute of Technology, as one of constant application to 
work, and of rise in the profession. 

Prof. W, A. Anthony, of Cornell University, then read 
the following paper : 


ON THE DIFFERING TEMPERATURE COEFFICIENTS OF THE 
DIFFERENT COILS OF A FINE RHEOSTAT. 


The title of this paper should rather have been ‘‘A De- 
scription of Experiments by which the Differing Temper- 
ature Coefficients of the Coils of a Fine Rheostat were 
Discovered.” I thought the experiments of sufficient in- 
terest to warrant a description, and I find, on writing 
he paper, that the experiments occupy the greater part 
of it. 

In 1884 the Cornell University ordered of Latimer Clark, 
Muirhead & Co., of London, a fine rheostat and bridge of 
special construction. Among other things it was specified 
that the resistances of the coils of both bridge and rheo- 
stat should check among themselves to 1-100th of one per 
cent., and that everything should be done to make the in 
strument as accurate and reliable as it was possible for 
such an instrument to be. On its arrival it was found not 
to fulfill the requirements as regards accuracy, the coils 
differing among themselves in many cases by more than 
1-1Cth of one per cent. -It was returned to the makers for 
readjustment and did not come back to the University 
for several months. On its return it was found that the 
adjustments had been much improved, but still did not 
come within 1-100th of one per cent. It was, however, 
finally accepted at a reduced price, the writer proposing 
himself to perfect the adjustment. Press of other work 
prevented this being done, and, last November, when a 
problem requiring the highest attainable accuracy in the 
comparison of two resistances presented itself for solution, 
this rheostat was used for making the comparison, it being 
proposed to afterward determine and apply the corrections 
for the errors of the individual coils. 

The problem was, to find by experiment the ratio of the 
constants of the suspended and stationary coils of the 














large galvanometer, a description of which has already 
been read before the Institute. The constants of these 
coils were determined by measurement while they were 
being wound and the experimental determination of the 
ratio was undertaken as a check on the measurements. 
To determine this ratio, a current is made to divide be- 
tween the stationary coils on the one hand, and the sus- 
pended coil on the other, but in the reverse direction, so 
that the twocurrents shall have a differential effect on the 
needle. The resistances are then adjusted till the needle 
is unaffected when the current in both branches is reversed. 
The constants of the coils in the two branches are then 
directly proportional to the currents flowing, and, there- 
fore, inversely proportional to the resistances of the two 
circuits. 

To obtain the ratio of these resistances, they were 
arranged as two branches of a Wheatstone’s bridge, as 
shown in Fig. 1, the other two branches being made up 
from the rheostat referred to above. The apparatus was‘ 
arranged and the tests made by Mr. Ryan, a senior in 
electrical engineering, and Mr. Hammon, a graduate 
student of electrical science. 

The first trials showed that nothing could be done with 
binding-screw connections and sliding contacts. All per- 
manent connections were therefore soldered, and ail others 
made with mercury. After this was done, irregularities 
still existed which were traced to varying temperatures, 
resulting from the fact that the building in which the 
galvanometer is mounted is of wood and warmed by a 
wood fire in an ‘‘ air-tight” stove. The fire was allowed 
to go out, and the work continued at the temperature 
existing outside, about zero centigrade.. Times for the 
experiments were chosen when the temperature was quite 
uniform, and the results were found to agree very well 
among themselves, but, to our surprise, they were totally 
different from the results obtained at the higher tempera. 
tures. The table below will show how the results ran. 


-—~Room warmed.—— —-—— No fire in room.-———. 
Temp. Ratio. Temp. Ratio. 
21.4 2.9520 Dec. 7 1.7 2.9492 
21.3 2.9523 1.7 2.9492 
20.8 2.9529 1.8 2.9492 
20.3 2.9524 1.6 2.9492 
20.2 2.9526 Dec.8 3.7 2.9495 
20.2 2.9528 3.8 2.9498 
19.1 2.9529 3.8 2.9497 
3.8 2.9497 
etc. etc. 


Here is a difference of one-tenth per cent. for a change 
of temperature.of about 20 degrees centigrade. It should 
have been stated that the ratios above are the ratios of the 
two resistances as read from the rheostat ; that one of the 
resistances was always 1,000, and of the other, which was 
nearly 3,000, only the units and tenths coils were 
changed. 





A study of the construction of the galvanometer, and a 
discussion of the effects of temperature upon it, made it 
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clear that the change indicated above could not be a rea) 
change in the ratio of the constants of the coils, It must 
therefore, be looked for in the rheostat. To test this con. 
clusion, different sets of rheostat coils were used in makin 
up the arms of the balance, and tried at high and low tem: 

In one case the ratio was apparently larger at 
the lower temperature, the reverse of the result shown jpn 
the tables above. But the crucial test was suggested ang 
tried by Mr. Ryan. He took the rheostat out of doors ang 
then subj the galvanometer and all accessory :.ppq- 
ratus, except the rheostat, to changes of temperature. the 
rheostat then indicated the same apparent ratio for alj 
temperatures of the galvanometer. 

It is certain, therefore, that a change of temperature of 
20 degrees causes a change in the relative resistances of 
two sets of coils in this rheostat to the extent of th of 
one per cent.; that is, the temperature coefficients of the 
different coils are not the same, and it is, therefore, no 
wonder that the makers could not adjust the resistances 
more accurately. Such differences of temperature co. 
efficients might well occur if the wire of which 
the coils are wound was taken haphazard from 
different lots, made, perhaps, from different lots of metal, 
If makers of fine instruments are not careful to select 
wire that is sure to be of one composition for the construc. 
tion of resistance coils, it is no wonder ‘ hat it is so difficult 
to attain toa high standard of accuracy in electrical meas. 
urements. 

But there is another possible explanation for the differ- 
ences found in this instrument. The low resistances are 
of coarse wire, and this, from different temper or from 
different treatment in drawing, might not have the same 
coeflicient, although made from the same metal, as 
the fine wire. In short, I believe that. for the 
construction of an accurate rheostat, the coils should 
not only be from the same lot of metal, but should all be 
drawn to the same size and subjected to the same treat- 
ment while being drawn. The wire chosen should be fine 
enough for the coils of highest resistance, and coils of low 
resistance should be made by winding two or more of the 
same wires in multiple arc. 


Mr. FRANK L. Pore: I would like to ask if Prof. An- 
thony knows of any experiments of that kind that have 
ever been made with American wire, and whether the 
same discrepancy is observable there. 

Prof. ANTHONY : I don’t know of any such ex periments, 
It is our purpose to make an investigation of this sort; 
but this is all I have to report in regard to the matter at 
present. 

Mr. G. B. PREscoTT, JR. : Professor Anthony states that 
the wire in this rheostat was of different sizes. Now, if 
the current passing through this wire was of the same 
strength in all the different coils, the tendency would be 
to heat the thin coils more than the thick coils, and, I 
suppose, that would need to be eliminated. 

Prof, ANTHONY : In regard to that, the current was not 
sufficient to heat the coils anyway. I suppose the current 
would not have heated the coils ;4, of a degree. 

Mr. PRESCOTT: Some two or three years ago Mr. Ed- 
ward Weston, with whom I am engaged, was making 
some fine measuring apparatus, and he found very great 
difficulty in getting german silver wire at different times 
that was of a uniform quality. For that purpose he made 
some experiments on his Own account to determine just 
the nature of this variation and what caused it, What 
led to his immediately taking up tue subject was a paper 
published a short time previously in England by Professor 
Bottomley, who reported the discovery by some Cheshire 
man of a new alloy which he called platinoid. 
He said this alloy was ordinary German silver with one 
or two per cent. of tungsten added. He showed by some 
tests that its specific resistance was very much higher and 
its temperature coefficient very much smaller than german 
silver. I looked at his original paper, and I could not find 
what the proportions of the german silver alloy were. I 
had searched through all the works previously to this on 
that subject that I could find, and not one of them gave 
the proportions of this german silver alloy that they used 
—not even Matthiessen. For instance, you will find in the 
ordinary tables in the text booksa statement of all the dif- 
ferent alloys, in which the proportions of each one are given, 
until you come to german silver, and there they say ‘** ger- 
man silver,” plain and simple. In this country I went to sev- 
eral of the makers of wire and asked for their proportions, 
and they seemed to use almost everything... After Mr. 
Weston had heard of this alloy of tungsten, he thought he 
would investigate it. He made up some ordinary german 
silver and put some tungsten into it, and kept on adding 
it until he got ten per cent., and he found that it did 
not make any difference. But we found by varying the 
proportion of the nickel that the resistance could be made 
almost anything, so that the resistence of the german 
silver is almost directly proportional to the amount of 
nickel. The effect of zinc was only that of a diluent; 
it had a mechanical advantage in making the alloy duc- 
tile, so that it could be easily handled. We also found 
that the temperature coefficient varied inversely ; so that 
the greater the amount of nickel you had, the smaller 
woud, 3 be the temperature coefficient. We got results 
very much higher than had been obtained in England 
with this alloy called platinoid, which was undoubtedly a 
german silver alloy with a high percentage of nickel. The 
temperature "coefficient we endeavored to determine, but 
we met with a difficulty, which was this: We had a 
bridge, the largest pattern made by Elliott, the best bridge 
of any ever made, of very large wire and very few 
contacts. There is only one contact for a series of 
plugs. It is called the ‘dial pattern.” We tried to get 
the temperature of the room very even, and we got some 
very curious results. We found that the temperature co- 
efficient was in the reverse direction. It decreased 
apparently after a certain point. But as we never could 
be certain of the temperature coefficient of our bridge, we 
were compelled to abandon determining what the exact 
coefficient of the wire was; but that question of the pro- 
portion of nickel increasing the resistance and de- 
A i the temperature coefficient we proved beyond 
doubt. 

Mr. MarLLoux: I think it would be of interest to 
have Mr. Prescott state what is the largest specific resist- 
ance he attained with various proportions of nickel. 

Mr. Prescott: In the Western Union Telegraph Com- 
pany they have a peculiar way of giving specific resist- 
ances. It isa very large unit and it is termed the mile- 
obm. It is the weight of a wire a mile long which 
will give just one ohm resistance, 7%. @., speci- 


fies the weight in pounds of the wire. The ordinary 
german silver on the market has a specific resistance of 
12,000 pounds to the mile ohm; that is to say, a 
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wire a mile long having one ohm resistance re- 
quires 12,000 pounds of metal. We found by using an 
alloy of something higherthan thirty per cent. of nickel 
that we got a mile ohm of 38,000 pounds—something more 
than three times the specific resistance of the inar 
german silver on the market. The temperature coeffi- 
cient, as I said before, was so small that we could not de- 
termine whether there was none at all or whether it was 
in the reverse direction with the apparatus that we had. 

Mr. WILLIAM WALLACE: S ing of german silver, 
there are all sorts of mixtures on the market, and it does 
not surprise me at all that you do not get two samples 
alike. There is another thing. You can take the same mix- 
ture and pour it at different heats and get different results 
from exactly the same mixture. Then you may roll it too 
much or you may draw it too much, and if you do not 
anneal it enough, you can pull it apart and you will get 
all sorts of resistances in that way. German silver is a 
very uncertain metal to handle. I have made a great 
— tons of it, and it is very difficult to get two batches 
alike. 

Mr. J. A. Powers: I can speak very feelingly on the 
subject of the quality of german silver wire in the con- 
struction of the McDonald cut-outs, if you will allow me 
to be somewhat personal. I find that it is almost impos- 
sible for us in making those to get wire that will wind 
twice alike. We wind it up in bands and with a certain 
definite number of layers. You are obliged to adhere 
rigidly to a certain routine in order to produce certain re- 
sults, and all coils are wound up and measured at the same 
time, and we find that, do the best we can, we will have 
more or less variations of the wire. We have been toa 

many parties for our wire and have been very care- 
ful about the gauge, and more careful about the temper, 
but it still bothers us allthe time to get wire perfectly uni- 
form. 

Mr. MAILLoux : I can add an item of my own experi- 
ence on the subject. Very recently I had occasion to use 
some resistance coils made for an electrical railroad signal 
system, and the manufacturer showed me two bobbins 
that he had wound; I think that it was intended to use a 
resistance of 20 obms and he was to use No, 18 wire to 
wind it. He showed me a bobbin which was wound with 
that resistance and another one on which he said he had 
to take a No. 20 wire in order to get the resistance. He 
wound it until the bobbin was full with No. 20 wire, and 
even then he could not get the resistance. I have 
no doubt there must have been twice the weight of 
wire, and of a much finer size than on the other bobbin 
where he did not have the 20 ohms necessary. That would 
show the great difference of specific resistance of the 
various samples of german silver as we find them in the 
market, and it would be very desirable to have researches 
prosecuted on the subject so as to have some definite 
understanding arrived at which would guide manufact- 
urers in the making of german silver of standard specific 
resistance. 

Mr. PRESCOTT: I would say the higher the specific re- 
sistance and the lower the temperature coefficient, the 
better adapted the wire is for use in rheostats. The wire 
can be handled so that it is not too brittle. All the wire 
that I have has come from the Coe Brass Company, who 
made it according to specifications, 

Capt. O. E. MICHAELIs : I cannot contribute anything to 
the knowledge on the subject in the way of any investiga- 
tion in respect to the special matter under discussion. But 
I would like to call the attention of the Institute to some- 
thing that has struck me in this discussion, namely, the 
interdependence of all these investigations; and I want to 
call the attention of the Institution, for the purpose of get- 
ting information, to something that I think has a bearing 
on this matter. You know the question of winding 
guns has been a very important one in the last ten or fif- 
teen years, and the subject of the winding tension of wire 
has a very important part to play in the amount of press- 
ure brought to bear upon the core. Now, it appears to 
me that in winding these coils that tact should be taken 
into consideration, for no matter how small a winding ten- 
sion you must have, when you consider the very small 
cross section that your wire has, even if you have but an 
ounce or a pound, or whatever your winding tension is, 
when you increase that directly with the area of the cross 
section of your wire you will find when you come to 
square inches that you have a most enormous winding 
tension to deal with. Now, in a wire-wound gun, 
which is, after all, nothing but a large bobbin, we have 
to take into consideration the resulting pressure 
due to successive layers. Of course, we generally put a 
tube in the gun, and the initial pressure on that tube is 
calculated ; but that pressure increases, of course, con- 
stantly with the number of windings on it. In this inves- 
tigation of the amount of pressure we use the ordinary 
formula in regard to a cylinder subjected to a uniform 
fluid pressure where the pressure produced at any point— 
if I recollect right—is equal to the thrust divided by the 
radius. Now, say you have wound the coil to a certain 
radius, your successive wires that are brought around it 
will exert, entirely as a result of the winding tension, a 
definite amount of pressure on the layers that you have 
already there. In other words, suppose you have wound 

our bobbin one-half, you can consider that half-wound 

bbin as a new core, and it will be compressed, it will be 
subjected to a very high pressure, merely as a result of 
the winding tension of the wire, and I would like to ask 
some of the gentlemen who have given this matter con- 
sideration, whether the effect of that winding tension in 
producing pressure, and of course consequently changing 
the mechanical condition of the wire, has been considered 
in these investigations. 

Mr. MAILLoux : I would submit that in the winding of 
fine wires, the tension is usually made as slight as is con- 
sistent with the proper guidance of the wire in winding. 
ln winding larger wires, dynamos for instance, a great 
deal of tension is placed upon the wire, and I have seen in 
practice the effects of that tension, where, by lack of pre- 
caution in insulating the core before winding, the inner 
layer of the wire had become abraded, and sometimes 
short-circuited with the core, the result of the pressure 
which follows the superposition of the various layers. I 
do not think that the tension would figure in small coils, 
though I think it might have some influence on large 
wires; but as the increment or decrement of resistance 
would be so slight, it would probably be neglected in 
ome machinery and other machinery where large wire 
is used, 

Mr. G. A. HAMILTON: I might say in respect to what 
Capt. Michaelis says, that a report was published in the 


and made his resistances both before and after wr ¢ were 

wound, and the differences were quite considerable. I 
have recognized, though, for 4 long time, this point of 
temperature coefficient for the wire, anda number of years 
ago, in ordering wires for coils, I specified that the wires 
should be of the same quality all the way through, so that 
I should be sure of the temperature coefficient. I also 
think that the suggestion of Professor Anthony, that the 
wires should be drawn of the same size, is a very good one 
in winding wires that are liable to have heavy currents in 
multiple arc. 

Prof. ANTHONY : My suggestion is that it would be im- 
portant in making fine instruments of this sort, not only 
to use german silver from the same batch, but to take the 
wire all of the same lot, of the same size, that had been 
drawn at the same time, and subjected to the same press- 
ure throughout, from the time the metal was melted until 
it was finally wound up in wire und covered and wound 
up on the coil, and then to use several of those wires in 
multiple arc. 

Prof. ELtxvu THomson : It occurs to me that this point 
might be touched—whether in bending a large wire there 
is not more mechanical energy expended and a hardening 
or change of the molecules of the large wire since it is 
wound on the same diameter as the smaller wire in mak- 
ing the coil. We willassume that we havea wire of a 
certain diameter and compare it with a wire of much 
smaller diameter. Nowin going around a certain arc, 
the metal on the half of the wire toward the centre will 
be compressed, while that on the exterior will be expand- 
ed, and the amount of compression and expansion, with a 
certain radius of winding, will be of course much greater 
in a coarse coil than ina coil of fine wire. This may have 
some influence perhaps on the point under discussion. 

Mr. MaILLoux: I have myself noticed, although I have 
not the resources of a physical laboratory at my command, 
that a wire that has n wound and unwound several 
times has a difference in resistance, especially if it is in 
large lengths, and I thought at first that I was mistaken, but 
with very careful measurement I found that there was a 
slight difference between the two, and I cannot find it to 
be due to any other cause except some molecular disturb- 
ance in the wire. 

Prof. THoMSON: Take a piece of metal and bend it on 
edge, and then bend it on the flat, and it seems to me by 
that means we would arrive at the fact or not of there 
being a change of resistance produced by bending flatwise 
and on edge. 

Mr. DUGALD JACKSON, of Cornell University, then read 
the following paper on 
THE RELATION BETWEEN THE CROSS SECTION OF THE IRON 

IN ARMATURE AND FIELD OF THT GRAMME DYNAMO. 


The relation between the cross section of iron in the 
armature core to that in the magnet limbs in a dynamo 
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with minimum of iron. Of two machines designed for a 
given purpose, the one with a Siemens armature and the 





Philosophical Magazine three or four years ago, where 
the writer had taken quite a number of different wires 


other with a Gramme ring, the path of the lines of force 
through the armature of the latter] machine will usually: 


be considerably longer than in that of the other. It is 
evident that special care should be exercised to make the 
Gramme armature of sufficient area of cross section that 
its magnetic resistance be not increased unduly. Siemens 
armatures from mechanical principles call for a goodly 
amount of iron, while an increase of cross section in a 
Gramme armature increases mechanical difficulties con- 
siderably. Consequently Gramme armatures usually have 
considerably smaller cross-section than Siemens arma- 
tures in machines intended for a similar use, magnetic 
conductivity being sacrificed for mechanical convenience 
in the Gramme. How far this sacrifice may be carried 
without impairing the value of the machine must of 
necessity be specially determined for each individual case. 

The question of how far the characteristic, and so the 
output of a machine, is influenced by variations in the 
cross section of the amature could be determined by 
Hopkinson’s very beautiful method of predetermining 
characteristics. In a machine, the outline and dimen- 
sions of which are determined by conditions imposed, the 
curves of etization, such as Dr. Hopkinson used, 
would be fixed for the field and airspace. By plotting 
curves for amatures of various cross section, the area giv- 
ing the best characteristic, and yet not unduly decreasing 
the internal diameter of the ring, would be evident. The 
value of the leakage ratio v, might be estimated by 
Prof. George Forbes’ method, if the shape of the diagrams 
were not too complicated. 

An experimental solution of the = area for a little 
dynamo was made this term in the Physical Laboratory 
at Cornell University. If we had armatures for one dy- 
namo made with cores of various cross sections, the best 
section would be apparent from the characteristics. 
However, it is not necessary to wind the armatures, but 
simply to measure the number of lines of force passing 
through the armature for various magnetizing forces— 
that is, observing the data for a curve of magnetization. 
This may be done in several ways. 

In the experiment referred to, a single turn of wire was 
placed around the section of the armature core perpendic- 
ular to the direction of the lines of force. This was con- 
nected with a ballistic galvanometer. The swing of the 
veedle of the galvanometer was observed when the cur- 
rent was reversed in the magnetizing coils on the field. 
The swing was thus proportional to 2 H A; A being the 
area of the turn of wire, and H the induction per unit 
area. Knowing the magnetizing current and the cor- 
responding swing for a number of points for each of sev- 
eral different armatures, the corresponding curve of mag- 
netization may be plotted. These curves are exactly 
similar to the tetal characteristic of a series dynamo or 
the internal characteristic of a shunt machine. 

The field of the little dynamo experimented upon is of 
the single horseshoe type standing upon the yoke. This is 
rectangular in cross section. The limbs are cylindrical 
and are held in place on the yoke with two pins each, the 
conéact surfaces being perfectly plane. The yoke and 
limbs are of the best Norway iron. The pole pieces are of 
a very good quality of cast-iron and are chambered to fit 
the upper ends of the limbs, which enter fora length of 7 
cm., making the area of contact considerably greater than 
the cross section of the limbs. The cross section of the 
pole pieces is much greater than that of the limbs. The 
bore of the pole pieces is 10.8 cm. in diameter, there being 
a gap at the top and bottom subtending an angle at the 
centre of the bore of 51 deg. The width of the surfaces on 
either side of the gap is.38cm. The corners of the pole 
pieces are all rounded off. 

Follewing are the dimensions : 


Limbs (cylindrical). 

7 a re a ep Ale ey RE MS: 5 20.3 cm 
I Cec dt cto etiit) . ccna ns ochadenanr wie 6.35 * 

MeN CINE ION 6 «Sc oicet ses cas car cord rdteccce 31.66 sq. cm 
Distance apart from centre to centre............0..6065 17.9 cm 

Yoke (rectangular). 

RS Ser CORES oo sores vac cae cs hc akweseuke tanieecen 26.8 cm 
nc EE ine SRS NS i Py Pere — 
PN Sits ace cobs bess ob Oda ceeded a dae aM Mine Meena 6.9 * 
DIOR OE cine MOMMA. 65 i os 6s sd cdc vcedesiiedse. 56.6 sq. cm 

Pole pieces. 

No eins Svcd dk dc bacwee bir peas bss 6 aeaeias pedeeee 10.2 cm 
Wiss > 652. 600s BUSS oD ls dG Shake ta eaned concede nen 10.2 * 
TNO xis sii sihe slnGh Waic su pabaduly eas 43.5% Me kes ook aetna 10.8 * 
Mean area of cross section............csesssececcees — sq.cm 


The magnetizing coils consist of 785 turns on each 
limb, making a total of 1,570 turns. 

The armatures were composed of thin punched discs of 
soft wrought-iron obtained through the courtesy of Thos. 
Pray, Jr., of Hartford, Conn. The discs were insulated by 
dipping them into shellac varnish and then built into 
armatures by placing them on wooden mandrels turned to 
fit their internal diameter. The variation in the cross sec- 
tion of the armatures was obtained chiefly by using arma- 
tures of the same number of discs, but of different internal 
diameters. As it was not possible to secure discs with the 
proper internal diameters to give all the area desired, some 
of the armatures were composed of fewer discs. In these, 
thin spaces were left between the discs, and the area in- 
closed by the exploring coil was slightly greater than that 
of the iron. The effect of this has been neglected as too 
small to be appreciable. The areas were obtained by mul- 
tiplying the thickness of the discs, which was .0462 cm., 
by the number on the armature. 

The magnetizing current was furnished by a number of 
storage cells. In the circuitof these were placed a tangent 
gulvanometer and the magnetizing coils. A reversing 
key was so placed in the circuit as to simultaneously re- 
verse the current in the galvanometer and coils. The 
magnetic induction was measured by a ballistic galva- 
nometer, as already explained. The observations were 
taken by Mr. F. R. Jones, an engineering student working 
in the laboratory. The regularity of the curves attest the 
care with which he carried out the work. I have here a 
sketch, Fig. 1, of the curves determined by Mr. Jones, 
which, I think you will agree with me, are very interest- 


ing. 

The following table gives the areas of the cross sec- 
tion of the armatures and their ratios to the cross section 
of the magnet limbs : 


Armature No. 1... ..... A. Bo” Frere Ratio. ...... »..0.561 
6 @ @ivesweos OT Barren re wih ee eee: 0.607 
6“ A Mas a | Sh Eee ee OF ik Coed be ae 654 
+ eae SCE OBO.» * So resi We ion ough deg 0.701 
a Marden Ferre TF vivaigis Fabia © 0.747 
os os 8 AR ee » OES 0.794 
* amet tose ee See er eo 0.864 
“ 1S eed sas ee acannon renten po E AD Pee 0.922 
“ ene, Ape Se Per ore, Pe ouad 1.09 
ba oes aver. 7 Be ee WES tvde’s 1.34 





In curve Nv. 1, where the armature has little more 
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than half the area of the limb, the turn in the charac- 
teristic is sharp and the straight line representing the 
upper portion of the curve is almost horizontal. The 
and great increase of magnetic resistance shown by 
the curve vw the right of the line M must be due en- 
tirely to the saturization of the armature. As the area 
of the armature increases, the turn in the corresponding 
characteristics grows into a longer sweep and the upper 
rt of the curve takes an increasing angle with the 
rizontel. Curves Nos. 9 and 10 are given by armatures 
ter in cross section than the limb, and though there 
s a difference in their areas equal to a quarter. of the 
area of the limbs, there is very little difference in the 
total induction passing throughthe armature. The curve 
No. 10 then probably very nearly represents the curve of 
magnetization of the iron in the field and the air space. 
The straight line, which constitutes the lower part of the 
characteristic, being the backbone of the curve, as it 
were. must very pearly represent the line of magnetic 
resistance of the airspace. By air space I mean the 
space between the pole piece and armature. 

Look:ng at the curves there, you see the armature No. 1 
was highly saturated, or, in other words, had become of 
enormous magnetic resistance before the permeability of 
the field began to decrease appreciably. On the other hand, 
armature No. 9 has increased in magnetic resistance very 
little up to the point to which the characteristic has been 
carried, while the field is quite saturated. Between these 
extremes there are varying degrees of relative saturization 
of the armature. In curve No. 7, the field and armature 
are mpperesty, at about equal pare of saturization 
throughout. The curve (shown in Fig. 2) iliustrates the 
effect on the total induction through the armature of the 
ratio of the area of the armature to that of the limbs. As 
ordinates are plotted tctal induction through the arma- 
tures taken from the characteristics on the section line 
M. The abscissas are ratios of the cross section of the 
armature to that of the limbs. 

This curve is exaggerated in vertical scale so that its 
character may be more plainly seen. It shows obviously 
that the induction through the armature increased quite 
rapidly when the armature core was increased in area 
frum .5 of that of the magnet limbs to about .75 that of 
the limbs. From .75 to .9 there is still an increase of in- 
duction with increase of armature core, though not so 
good as before, and beyond .9 the increase is of no practi- 
cal importance. 

If the section at M, Fig. 1, had been taken farther up the 
curves, the relative increase of total induction with in- 
crease in the area of the larger armature would not have 
been so marked. 

The section at M is taken at 2,660 ampére turns; that is, 
an abso'ute magnetizing force of 33,420. The absolute 
total inductions for this magneto-motive force are shown 
in the curve, Fig. 2. These were determined by comparing 
the throw of the ballistic galvanometer given by the 
armature with that given by a standard coil turned 
through 180 degrees in the horizontal component of the 
earth's field. The value of the horizontal component at 
the place of the standard coil was determined by com- 
parisoa with that in our magnetic observatory by the use 
of the compensated magnetometer. 

We may safely assume that the cross section of the 
armature should be about .75 of the cross section of the 
limbs if the wire on the armature is to have the greatest 
activity without an excessive quantity of iron in the core. 
By making the cross section of the armature .6 of that of 
the limbs, a loss of 10 per cent. of the total induction, when 
the ratio is .75, would be made, and consequently an equal 
loss in E. M. F. and the output of the machine, This 1s a 
case where the permeability of the field magnet is equal, 
or very nearly equal, to that of the armature. If the per- 
meability of the armature core were greater than that of 
the field, the area of armature could be a smailer ratio. 

No allowance has been made in this for the effect of a 
current in the armature. That should at any rate be 
small, except in the case of arc-lighting machines, where 
a great number of turns of wire ure placed on the arma- 
ture with the purpose of gaining stability in the lights. 

The absolute intensity of the magnetic flow per square 
cm, in the armature was quite high. In armature No. 5, 
the section of which is practically .75 that of the limbs, 
an induction of 14,000 per square cm. was given by 2,666 
ampere turns. For about 10,000 ampére-turns the induc- 
tion was 17,000 per square cm. 10,000 ampére turns gave 
aninduction of 11,000 per square cm. through armature 
No. 10 and about 18,000 in armature No.1. The latter 
was increased to nearly 19,000 by 12,500 ampére turns. 

The induction per square cm. corresponding to the best 
conditions io this machine is 14,000 per square cm. This 
is high foradynamo. I believe Dr. Pophinecn has placed 
the figure in the Edison-Hopkinson machine as 8,000, 
and ii true, this is probably seldom exceeded. I am aware 
that the value apparently reached 20,000 in the Manchester 
dynamo in Hopkinson’s late tests, but that high value can 
not be given much weight, even though the armature was 
pretty well saturated. I may be placing the limit en- 
tirely too low, as I have a number of records where from 
10, to 15,000 is claimed, but simple claims are endowed 
with great uncertainty. 

It may be interesting to note the ratio of the areas in 
two or three dynamos of ordinary size. It is impossible to 
estimate the area of iron in an armature with wire on it, 
because of the uncertainty in the space occupied by imsu- 
lating material between the iron discs. In the record of 
their late tests the Hopkinsons have given the areas of the 
armature and magnet limbs in the Edison-Hopkinson and 
the Manchester dynamos. In the Edison-Hopkinson 
machine the field had probably nearly the same permeabil- 
ity as that of the armature core. The cross section of the 
armature was about .8 that of the field, and the field was 
considerably more saturated than the armature. In the 
Manchester dynamo the field probably had a lower per- 
meability than the armature, and they were about equally 
saturated. ‘The cross sections of the Gramme ring in this 
maehlas was about .6 that of the cross section of the 

a. 

Mr. 8. S, WHeeLer: I have arrived at some of Sthe 
conclusions which are expressed in Mr. Jackson’s paper, 
not exactly by different courees of reasoning, but by dif- 
ferent tes's. For instance, using a Prony brake pulled up 
tight to the pullev and a scale to show the pull. The pull 
in the dynamo is the equivalent of the electromotive force ; 
ia fact, in the early st of dynamo work, some gentlemen 
whom | know made their electromotive force calculations 
entirely by the pull. That second curve is extremely 
interesting and extremely valuable. I understand, without 
having had enough time to digest thoroughly the impor- 
tant points stated, that taat curve represents the effect of 


making changes in the cross section of the armature ; that 
is to say, as you go to the tight hand in the curve the short 
perpendicular line represents. increases in the section of 
the armature core, compared with the field, and the 
distance up and down represents (to speak very practi- 
cally) the benefit derived: . The result of the work of my 
friends and of myself has been that we have pitched our 
machine at about the point .75. 

Professor THOMSON : The subject of dynamo designing 
is undoubtedly one of very t importance, and I have 
some few remarks to offer thereon, as I have designed a 
large number of types of dynamos, and experimented with 
a considerably greater number. I think that the first 
thing we should settle in dealing with this subject is the 
type. What is the machine todo? If you are to run arc 
lights. your design must be entirely distinct and different 
from that which you use in running incandescent lights. 
The reason of that may not at first be so obvious, but if we 
consider the nature of an arc light we willseeit. An 
electric arc may be running steadily—I speak now, of 
course, of the long. quiet arc, what may be called the 

rfectly-develo arc, not a hissing arc (that is a semi- 
incandescent light, and es somewhat of the nature 
of an incandescent load for the machine)—but a long, well- 
developed arc with the crater fully exposed, burning 
quietly, possesses peculiar properties. If it is at a 
certain condition, 10 ampéres and 45 volts, and you 
increase the current slightly, you may convert that arc 
into a hissing arc abruptly with a great fall in its resist- 
ance. Now what will be the effect, if you have a ma- 
chine that is worked at its normal current, on the curve 
of that machine? You will find that the machine is not 
stable. The current will not stop at 10 ampéres if at this 
point; the current of the field magnets is represented at 10 
amperes in a series dynamo; the current will continue ris- 
ing until a point is reached on the curve where the electro- 
motive force of the machine either drops, or does not in- 
crease by the addition of current in its field magnet or 
exciting circuit. The consequence is that the successful arc 
lighting machines depart entirely from such terms as you 
find here. They go up toacertain point when the nor- 
mal current is reached. There on the bend a little beyond 
it the line dips, showing tbat an_ increased 
current drops the electromotive force, and that is the con- 
dition of stability in running arc lights. The arc may be 
burning quietly. That will represent the wide, open arc 
(illustrating)—and this set of actions begins. You design 
your machine, we will say, with a large amount of iron in 
your armature and a large amount in your field ; you save 
all the copper you can ; you make what may be called a 
very excellent type of an efficient machine, and then you 
put on a circuit of arc lamps. You have calculated the 
excitation, etc. You expect to work thearc lights steadily. 
You find on closing the circuit that the carbons go apart ; 
a tremendous roar of current comes through, the arcs 
draw wide open; suddenly the machine ceases to 
develop current—down come the carbons, and the 
same operation is repeated continuously. The 
reason of that is that you have adjusted your arc 
lamps to run on 10 ampéres while your machine is not ad- 
justed to furnish 10 ampéres, and be stable under those 
conditions. The current is not stable until the field magnets 
have reached a certain degree of saturation—unless your 
arc lamp mechanism is extremely sensitive. Even in those 
conditions—I speak, of course, of the series machines— 
while the current in the field continues to increase it 
causes a fall of resistance in the arc, a further increase of 
current accompanied by a further increase of electro- 
motive force of these currents and to such an extent that, 
quickly as the arc lamp mechanism can act, it cannot get 
ahead of the increase of current. It is always bebind time 
in drawing the arcs. It does not act instantaneously, while 
its effects on the current are always ** headed off.” Finally 
there is a rupture of the whole circuit, down come the 
carbons, and we start again. That is a phenomenon we 
have met with frequently, and it comes always with an 
increased amount of iron beyond a certain proportion 
in the machine. We call it ‘‘oscillating,” ‘surging ” 
or “building up” and ‘dropping down”—rough 
terms that we have used for the purpose of indicat- 
ing the condition. It may be interesting to remark 
in this connection that we tried at one time compounding 
the machine and endeavoring to work it with a large 
amount of iron way below saturation, using a derived 
circuit winding to drop the curve at the proper point. 
Even in that case there was the same difficulty of surging 
or oscillation. Now, when we come to the design and 
construction of dynamos for incandescent lighting or for 
motive power purposes—the electric motor—then we 
have, of course, an entirely different state of conditions. 
Our resistance on the external circuit is not subject to 
this sudden drop of resistance, but it demands more and 
more electromotive force to increase the current 


through it, and we have a_ dead resistance some- 
what similar to this in use on a wire resis- 
tance. In that case you can work anywhere you please. 


On this line (indicating) you can work at about this point; 
and it may be that an explanation of some of the results Mr, 
Jackson has pointed out would be found in the fact that 
most dynamo builders prefer to work pretty low down on 
the curve. They do not like to buy their magnetism 
dearly. They would rather put in quantities of iron and 
diminish the copper in the ‘field magnets, and get their 
magnetism at a rather low d of saturation, and you 
will notice at this point that there is not a very great 
difference. If you keep working below this point, your 
differences begin to accumulate as you get up on that 
curve, so that if you are working at this pomt, the differ- 
ence is very large in the amount of iron: if you are 
working it here (indicating) the differences become 
less and less. But in motor work, we find by actual 
practice that we get very results in constructing 
motors by putting in a rather larger amount of iron than 
has been customary in the armature. We have made the 
permeability of the armature very much lower than the 
ordinary practice of dynamo design has called for, and it 
is a question whether the movement in the direction of in- 
creasing the mechanical conductivity of the armature iron 
is not, even with dynamos,a proper step The limitation of 
increasing the iron sections will be found in that plan be- 
tween two conditions working against us, and the con- 
dition of increased output, as shown by these curves, 
working for us; that is, if we use the armature iron 
in larger sections, we may make it so that the 
changes of current increase the heat; that is, the 
Foucault currents may trouble us. And if we make 
it of | r section also, we increase the length of 





wire which is to go around it—one turn of wire required 


to cover the increased section—and those influences may 








be said to be working against us, so that there will be a 
point somewhere on this curve at which we will find the 
maximum conditions. In motor work, our design of 
course is to pass as much as possible of the magnetism we 
develop through the armature, and the armature itself 
assists us in doing that. There seems tc be no reason why 
we should not use a comparatively large section of arma- 
ture iron in a motor. We develop a field magnetisin 
which we do not wish conducted out into the air, and 
therefore we give it the best path possible through the 
armature. The motor would seem to be made of the best 
design when we have given a very ample section in the 
armature for the passage of the lines of force. 

Mr. MAILLovux : I would like to ask Mr. Jackson whether 
his statement is, that seventy five per cent. sectional area 
is what he considers the best proportion. In my practice, 
whenever I have used the Gramme ring I have always 
used a sectional area at least equal to the sectional area of 
the limb. I did that, not because I apprehended that I 
needed such a large amount, but because I realized that 
only a portidn of that sectional area can be utilized—em- 
ployed usefully in conveying lines of force. Some years 
ago I discussed that question through the press and called 
attention to what struck me then as a new way of looking 
at the subject, and it is this; that as the lines of force 
make the ring iheir path in passing from one pole to an- 
other, it is quite evident that the tendency for lines of force 
is, like other things in nature, to take the path of least 
resistance, the shortest path, ard, consequently, to crowd 
each other. Now, it is quite plain to my mind that there 
must be a condition of lines of force on the periphery of 
the ring, on the outer surface, different from what there 
is inside, and, consequently, this must mean an increased 
resistance of penetration. In other words, the coefficient 
of permeability must become lower, no matter what the re- 
sistance of the iron is, at the point where the lines of force 
enter into the core, as well as where they emerge from 
it; so that we might have a core of very great section, 
and if the magnetic density, so to speak, is very great 
on the outer surface, then the resistance to further pene- 
tration will be so far reduced that only a portion of the 
sectional area will be useful in conveying lines of force. 
I was led to look at this from the fact that a great 
many builders of Gramme rings have departed from the 
old method of constructing the core of fine wire wound 
into a sold annulus, and instead have used laminated 
rings of more or less thickness and separated from euch 
other at a certain distance. Now I have noticed that 
although they get much less weight of metal in a given 
area of section in an armature than would be the case if 
they used fine wire, yet they seem to obtain very nearly as 
good results. And it has always been a question in my mind 
whether the use of laminated rings, leaving a space 
between, did not afford better opportunities for 
the lines of force to seek new paths—to enter 
by the side of each lamina—instead of beivg forced 
to enter at the peripery. I know that there is a great 
deal of diversity of opinion among physicists as to 
the possibility of a piece of iron being saturated at one 
part and not magnetized at another part. I remember at 
the National Electrical Conference in Philadelphia. in 1884, 
the statement made by Prof. Silvanus P. Thompson was 
harshly criticised, when he said that the central part of a 
core might not be magnetized though the outside might 
be saturated. Idonot know on which side of the ques- 
tion to stand, but I am willing to be educated on that sub- 
ject. I nave been told by a maker of dynamos that taking 
poles of very large sectional area he could take out the 
central part of it without interfering atall with the nature 
of the characteristic curves. Those are significant points, 
and some information on them would be very acceptable. 

WEDNESDAY AFTERNOON SESSION. 

The secretary read the list of officers elected at the an- 
nual meeting. 

The PRESIDENT : The first matter on tke regular order of 
business is the very interesting paper and address that will 
be contributed by Prof. Elihu Thomson, but before we 
reach that I understand that an important report will be 
presented, and we will take that up first. Mr, Phelps, as 
chairman of the committee appointed last night to report 
at this meeting, will now present his report from the 
Committee on Permanent Quarters. 

Mr. Phelps read the following report : 

REPORT OF THE COMMITTEE ON PERMANENT QUARTERS. 


To the American Institute of Electrical Engineers : 

GENTLEMEN: Your committee appointed to consider and 
report upon a plan for securing permanent quarters and 
to estimate the cost of same, offer the following report : 

It should be stated, first, that the subject before the 
committee has been discussed at considerable length dur- 
ing the past week by several officers and members of the 
Institute active in its work; and that the committee 
avails itself of much of the suggestion thus brought out, 
as well ae of information elicited by preliminary inquiries 
on the part of several members as to cost, ways and 
means. 

As a result of inquiry, and consideration of the needs 
and possible resources of the Institute, your committee 
recommend that immediate steps be taken toward securing 
permanent quarters; and it is their judgment that, in view 
of Considerations presented below, the Institute will be 
justi in moving to purchase a house in this city, in an 
eligible location, and of sufficient capacity to provide all 
accommodations that will be required for many years. A 
dwelling house in.a respectable neighborhood, not remoie 
from Union or Madison Square, somewhat similar to that 
in which we now assemble, through the kind courtesy of 
the Society of Civil Engineers, could be easily adapted to 
our purposes. 

The committee have made inquiries as to the cost of such 
a house, and have been assured that a dwelling house, ‘24 
or 25 feet wide, and of three or four stories, can be pur- 
chased for $80,000 or Jess. Three such houses were found 
upon the list of a single prominent real estate firm. 

How shall sufficient money ke raised to purchase and 
maintain such a house ? 

The committee recom mend that a fund of not less than 
$10.000 be raised by subscription. They have reason to 
believe that from $3,000 to $5,000 can he obtained from 
subscriptions of members of the Institute, and that the 
balance of the $10,000 proposed can, by proper effort, be 
secured by subscriptions on the part of gentlemen whose 
fortunes and business have been connected with the devel- 
opmer.t of the electric arts. : 

It is recommended that all subscriptions be made con- 
tingent upon the ream Ya the sum named, viz.: $10,000. 

With such a sum in hand, it is the opinion of the com- 
mittee that the Institute would be justified in selecting 
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and purchasing a house. The remainder of the purchase 
money could be raised on bond or bonds and mortgage at 

a low rate of interest, probably not greater than 4 per 

cent. 

In respect to the maintenance of a house, it is quite ob- 
vious that a large increase will be required in the present 
revenue of thenstitute. This would, in the opinion of 
‘the committee? be partly supplied by the increase of mem- 
bership that would follow the provision of permanent 
quarters, with increased facilities and privileges. A still 
larger increase could be provided by increasing the rate of 
anpual dues for resident members, in return for which 
they would have privileges similar to those of a club. 

The fixed charges may be approximately and safely 
estimated (excluding perscnal services, custodian, etc.): 


Interest, 4 per cent. on $20,000........... Vuaeubue oe lae es $500 
Taxes, insurance and repairs...............+.++ Bikutgest 
$2,000 

Further charges would depend upon the nature of the 
accommodation and facilities provided. It seems safe to 
say that $1.000 could be made to cover such house ex- 
penses as would be required for the first year. 

The committee by no means recommend limiting the 
amount proposed to be raised by subscription to $10,000, 
but consider that it will be within the bounds of prudence 
to puichase a house when -that shall have been reached. 
They recommend that efforts to secure subscriptions be 
pressed diligently, and confidently believe that a very 
Jarge portion, if not the whole, of the sum named ($30,- 
000) can be obtained. 

The committee deem the advantages of having perma- 
nent quarters of our own so obvivus as to require no 
enumeration on their part, and believe that a concerted 
effort on the part of the members of the Institute will 
surely lead to success. 

They trust that such action will be initiated at this meet- 
ing as will result in the provision of a suitable house, 
properly fitted for the occupancy of the Institute, at the 
resumption of its monthly meetings next November. 

To that end they advise the passage of a resolution 
authorizing and directing the council to proceed to obtain 
subscriptions, perfect plans, and report at a special meet- 
ing of the Institute, to be called not later than July 1, 
next. 

(Signed). GEORGE M. PHELPS, JR., Chairman, 
T. C. MARTIN, 
GEORGE A. HAMILTON. 


Mr. PHELPS : What I have reaa ends the manuscript of 
the report ; the rest will be ora). This thousand dollars 
just mentioned, with the two thousand dollars fixed 
charges proposed, represents an expenditurc of three thou- 
sand dollars a year, and the committee would say further 
that as we begin modestly we might find it desirable, and 
we think it would be feasible, to derive some revenue from 
the house. For example, the basement story might very 
probably be rented for some business purpose that would 
not be disagreeable in its nature—possibly for a restaurant 
of a good class, which would be rather an advantage ; 
and it has also been suggested that the third story of 
such a building should be fitted up for dormitories, 
neatly and comfortably furnished, and that it would 
be used largely by out of town members and their 
friends at a reasonable charge —say a dollar for a 
night’s lodging; and members have told me to-day that 
when in town they would be only too happy to find a 
room of that character at such a house at their disposal 
for a dollar per night; and it is proper to say further thata 
considerable number of members have signified their will- 
ingness to subscribe within their ability, outright, a sum 
of money to be donated for this purpose. In view cf what 
has been presented, the committee would recommend the 
passage of aresolution at this meeting authorizing the 
council to proceed either by itself or by a committee ap- 
pointed by it totake this matter in hand at onceand to en- 
deavor to raise the $10,000 by subscription, and to report at 
a special meeting of the Institute, to be called not later 
than July 1. I believe that is the extent of our work, 
and in view of the interest that has been expressed at 
various times withio the last three years since the forma- 
tion of the Institute, and the very manifest advantages 
of having a place of our own where we can be independ- 
ent and where we can have abundant accommodations, 
where we will have room for the starting of a laboratory 
and for a historical collection and many other similar 
purposes, all of which will be found useful the moment 
we have a place, and the additional standing and prestige 
the Institute will have as soon as it has a habitation of its 
own, the committee very earnestly recommend the prompt 
and cordial support of the council in making an earnest 
effort to carry the movement through. (Applause.) 

Mr. SHELBOURNE: I move that the report be accepted. 

The motion was seconded by Mr. Wheeler and carried, 

The PRESIDENT : Having adopted that report, gentlemen, 
the next thing in order is to have a resolution presented in 
the shape suggested by the report. I should be very glad 
to have that resolution put in formal shape immediately. 

Mr. R. W. Pore : I understand that the committee is to 
go righton with its work. This is merely a preliminary 
report I presume. 

he PRESIDENT : I understand the report to suggest that 
it be transferred to the council. and that the council sum- 
mon to its aid all the mind, enthusiasm and weight in the 
profession to put this thing through. 

Mr. FOWLER: I would like to say that at a meeting of 
the Electric Club this same idea was broached about their 
securing quarters also, und I think it would be a good idea 
for our committee to confer with the members of the Elec- 
tric Club and see if we could amalgamate in some way, so 
that instead of running two small-sized establishments we 
could get together and make one large one. I would offer 
= simply as a suggestion to the committee appointed 

re 


The Presipent: I think that Mr. Fowler’s remarks 
have our hearty sympathy and support. We move as a 
national body. This morning the matter was brought u 
of. the amalgamation with the New York Electrica 
Society, which has an excellent record, and which might 
desire, in some way, to affiliate with us. I think if we 
put ourselves on record to-day as willing to undertake 
this work, we shall receive the immediate assistance of 
both bodies, and we shall have a home in New York of 
which all three bodies may be proud. But this movement 
has been in our hands for three years, and the time has 
now arrived for us to bring it to a head. I do not think 
that we can do better than to accept a resulution which, I 
believe, Mr. Phelps is now about to offer. 

Mr. WHEELER : | think it would be well to get our house 





movement well under way and then to take in the Electric 
Club and the New York Electrical Society. We need not 
wait until we get the house, but if we get our movement 
well under way, as it is evident that it is going to be 
got under way so that everybody will acknowledge it as 
a thing sure to be accomplished, ther the other societies 
will be much more easy to manage, and much more glad 
to join us, 

he PRESIDENT: I would like to state to Mr. Fowler 
that we have had a committee on this subject for three 
years, and that committee bas now fallen into hands that 
mean business, and we propose to carry this scheme 
through. Now, should there be any such movement in 
any of the other bodies, why, all we want is their help. 
There are no antagonisms ; we are here to serve the com- 
mon cause, and although I am not aware that Mr. Fowler 
1s speaking as a delegate from any other body, we are glad 
to have his views on that subject, and are glad to have that 
information from him. 

Mr. PHELPS: Before presenting the resolution I might 
perhaps state that | do not think there is any conflict 
whatever. The purposes of the Institute and of the Elec- 
tric Club are very different, but the establishment of such 
a headquarters as we have in mind would include within 
its possibilities the satisfaction of a variety of purposes 
for which there are now two or three societies, and ulti- 
mately itis very likely to result in the amalgamation or 
co-operation of all these sucieties. But, as has been very 
pro; erly said, the first thing to do is to get our place, and 
the council seems to be the proper body to take action of 
this kind, as it has frequent meetings and embraces all the 
officers of the society. The following resolution has been 
prepared : 

Resolved, That in view of the report of the Committee on 
Permanent Quarters, the council be directed to take up 
the subject and to proceed at once to solicit subscriptions, 
perfect plans, and to report to a special meeting of the In- 
stitute to be called not later than July 1. 

My idea in presenting it in that form is that in the next 
six weeks or thereabouts the subject may be considered by 
the council; it can use its own methods and appoint acom- 
mittee or otherwise. Final action cught very properly 
made by the Institute as a body, and at any time not later 
than July 1 we could no doubt secure sufficient attendance 
to take proper action. 

Captain MICHAELIS: In rising to second tbe motion, I 
would simply like to say that, aside from the strong 
grounds already presented in favor of this project, it may 
be considered in another light, and that is from an ethno- 
logical standpoirt. Man is a gregarious animal ; there is 
no question about that, and I think that the further we 
advance in civilization, and the older we get, we find there 
is a tendency to come together. There is always this 
tendency to come together and chat and read papers and 
do some other things that are not at all disagreeable, and 
I think that we would find a ready response to anything 
of the kind, provided that the financial part can 
be arranged. [ do not think that, at this early 
stage of the movement, consolidation with any 
other body need enter the matter at all. I think 
that all those things will come together, perhaps. If 
our interests are the same we can come together; if cur 
interests vary we will not come together. But I think Mr. 
Phelps’ resolution meets the point. As I understand it the 
idea is to give the council the authority of the Institute to 
act in its name and do what it may deem best to 
further it, but the effect of this resolutién will be that the 
Institute, as a body, commitsitself to the idea that there 
shall be permanent quarters acquired in whatever way 
may be deemed best, and I cordially second the resolution. 

Mr. MaiLLoux: I have only a few remarks to make in 
expressing my assent to the resclution as presented. I 
wish, perhaps, tu say a word of caution by stating that 
while [am a partisan of aggregation, by all means, and 
not of amalgamation, in the sense in which it bas been 
used here, Iam also a partisan of assimilation and absorp- 
tion, though not of the kind of absorption that is spoken 
of. The Institute of Electrical Engineers started three or 
four years ago with a _ well-defined purpose, and I 
believe it is com of a body of men, 
some of whom are preeminently fitted to be the 
head of the profession, not only by their scientific attain- 
ments, but by their standing in the community as electri- 
cians and electrical engineers. I have only to look around 
me to see such men as Prof. Anthony, Prof. Elibu Thom- 
son, Mr. Frank L. Pope, Mr. Geo. A. Hamilton and other 
men who are known to us all in America as electricians. 

While I appreciate very much the social element I 
should dislike very much to see the scientific feature of 
our institution, which is its foundation, suffer from the 
introduction of too great a dilution of the social part of it. 
You all know me, gentlemen, as a practical man—a man 
whose vocation it is to deal with practical matters ; at the 
same time you all know that I entertain the highest regard 
for the scientific. I realize that there is not enough of it 
in this country—-that we are not quite as hard students as 
weshould be. Therefore, gentlemen, I say that I am a pur- 
tisan of aggregation, but I am above all a partisan of assimi- 
lation. Iam willing that these gentlemen who are interested 
in electricity because they make money out of it, and are 
also interested in electricity because they meet very genial 
people, should join us in soctal intercourse. And I am also 
willing that they should come into our body, that we should 
assimilate them, but Ido not look upon our programme 
for a single moment as one which admits of the proposi- 
tion for amalgamation with any other body. We have a 
well-established basis and we have a well defined pro- 
gramme to pursue which was laid out for us by the found- 
ers of this institution, many of whom I see before me, and 
I do not think that the time has yet come, nor do I think 
that it ever will come, when it will be necessary for us to 
swerve from that well-defined line of practice and of prin- 
oe (Applause. ) 

. SHELBOURNE : There is just one other aspect of this 
uestion which I want to advert to and that is that the 
ustitute was started four yeaee ago started as the 

American Institute of Electrical Engineers. Now, on the 
principle that the greater includes the less, an American 
institute ought to include a New York electrical society or 
a New York club, and if it comes to a question of absorp- 
tion, if it comes to a question of uniting under any cir- 
cumstances or conditions, it would seem appropriate, it 
would seem the thing to do, that a local organization 
should come up into the broader and larger organization. 
This Institute took a position from the first upon the basis 
of pure electrical science, and it has always been my view 
that this Institute should be conducted in that spirit and 





with that motive; that its members or its head should not be 
associated with any partisan applications of electricity, 


so as to bring cliques and divisions into this Institute. 
That bas been my view; that has been the motive om 
which I have acted in connection with this Institute from 
the beginning. Now, as I understand, the New York 
Electrical Society has a membership that is engaged in the 
practical work of the utilization of electricity. 1 think 1t 
would be appropriate that that society should not be 
amalgamated with this or that we should take the name 
of the New York Electrical Society or the Electrical Sec- 
tion of the American Lnstitute, or that we should take the 
name of the New York Electric Club, or anything of that 
sort; but if there is any amalgamation, so callel—which 
I would rather replace by the word absorption—let the 
absorption be of the less into the greater, and let that 
society, or that club, or any other society or club that is 
connected with electrical matters come into this Institute 
under the name of the American Institute of Electrical 
Engineers. (Applause.) 

Mr. PHELPS: Pardon me if I seem arbitrary at all, but 
the question before us is not at all whether we shall take 
in any other societies or whether they shall come to us. 
We have much to do this afternoon, we have many inter- 
esting papers to read, and I think we are drifting into a 
discussion that is quite beside the point, important as it 
may be eventually. The question as I understand it is 
whether we shall take any step towards securing a build- 
ing. (VOICES: Question.) There may be much expression 
of opinion to be given as to tle desirability of that proposi- 
tion. 

The PREsIDENT : Mr. Phelps willappreciate my position; 
I did not wish to head off any discussion. 

Mr. FOWLER: My remarks about the Electric Club were 
made only for the reason that the Electric Club seems to 
have been the first club of the kind to make a movement 
towards getting permanent quarters. 

The PRESIDENT : We have had a committee of the In- 
stitute on this subject for three years. 

Mr. SHELBOURNE : I simply want to beg pardon of the 
meeting for speaking as I did. becauce I realize that I was 
not speaking to the question, but my remarks were called 
forth by that feature of the subject being opened up. 

Mr. R. W. Pure: If Smith wants to buy a house, that 
is no reason why Jones should not have one to live in as 
well. There is an old saying that no house is big enough 
for two families, and I have been through that myself. I 
say that if we want a house I feel we can have it, and I 
think that before this meeting is over we will assure these 
gentlemen that we will start to get it, and if we make the 
same progress in three months that we will make in three 
days, we will have a house to move into tbis fall. 

Mr. WHEELER: I think if we go ahead and secure a 
house it will assist in the process of assimilation instead 
of absorption. 

The PRESIDENT: The question has been called for; I 
think it is time now to present it. (The President read 
Mr. Phelps’ resolution.) 

Mr. R. W. Pope: I have one word to say about that, and 
that is that the committee should go right ahead without 
waiting for the council at all. 

The PRESIDENT : I shall immediately invite the expres- 
sion of the members’ views upon that subject. I think 
that clinches it. 

Mr. PHELPS: I was about to say, Mr. Chairman, that 
everybody concerned will immediately proceed with this 
work, and the council may come together whenever it 
chooses to take any action that may be deemed necessa 
atanytime. Ido not think that the fact that the council 
ore: not meet until a month from now need cause any 

elay. 

Capt. MICHAELIS: I think it might be well if it were 
added to that resolution, in order to give the committee 
some status, that this resolution carries with it the vote 
of the Institute that we have quarters. I think it would 
be better that we passed a resolution to-day that we are 
pledged to go into permanent quarters. That would 
give the committee, when they solicited subscriptions, a 
stronger pusition. 

The PRESIDENT: Suppose we try a resolution of that 
kind ten minutes hence. 

The resolution was carried. 

The PRESIDENT: That resolution is before you, and 1 
presume it means something. We have had a committee 
for three years, and I have been surprised myself to find 
the unanimity and enthusiasm of the members on the 
subject. They all seem determined, every one to whom I 
have om and every one to whom the members of the 
council have spoken, to secure permaneut quarters, and 
that being the case there would seem to be no alternative 
but to take steps in that direction. If others come with 
us, well and good; if not, we move on ourselves. We 
have the support of leading members of other societies of 
whose presence we are proud. We huve here Mr. Pendle- 
ton, president of the New York Electrica) Society. 
(Applause.) Shall this resolution fall to the ground 
to-day, or shall we move on? I stand ready to receive 
any subscriptions to the list that may be now opened. 

Mr. W. J. JOHNSTON: Mr. President and gentlemen, I 
think that we should go right on with that resoiution now. 
We are all working together for the same object; we do it 
perhaps in different ways; one invents and another intro- 
duces apparatus and another chronicles what they sre 
doing. There is no question, I think, in the mind of any- 
a who understands the subject, that this Institute 
ought to have permanent quarters. It seems to me as if it 
would give it a standing that it has not now either in its 
own country or abroad. I think that there ought to bea 
tangible reason, if you put the fact of your being a member 
of this institution to your name, by which it snould mean 
something. I am very much pleased with these quarters 
that the Societ of Civil Engineers have. I do not see why 
we should not have ju-t as good. There is nothing that 
would give me more pleasure than to help along a thing of 
this kind and I take great pleasure in leading off with five 
hundred dollars. (Applause.) 

Mr. Frank L. Pope: Mr.<Johnston talks business. I 
will take great pleasure in adding to that, on behalf of 
the firm I represent, the sum of two hundred and fifty 
dollars to start witb. (Applause.) 

Mr. PHELPS: I took the liberty two days ago, when sev- 
eral gentlemen were talking this matter and trying to be 
prepared to do something substantially, of communicating 
with our very good friend and assoc ate, Mr. J. Frank Mor- 
rison, of Baltimore, president of the National Electric Light 
Association. I addressed him a letter stating to him 
that we were thinking of doing something of this kind, 
and that we would be glad to receive a telegram from him 
the following day, stating what we might put him down 





for. I received a telegram in reply asking me to put him 
down for two Seabed dollars to start with. (Applause.) 
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Mr. Wueerer: I have not had but since ten o’clock last 
night to see what I could do, but I will contribute one 
hundred dollars from our company, We will give more. 
but Ihave not had time to talk it over. I will give that 
amount, however, on my own responsibility. (Applause.) 

Mr. Poecps: I might say, Mr. Chairman, that I can 
tender on the part of my father one bundred dollars, 
— a the part of myself one hundred dollars. (Ap- 
plause. 

The PRESIDENT : The president is not moneyed man, 
but he bas the interests of the Institute and electrical 
science at heart, and he wishes to put his name down for 
a hundred dollars, with liberty to increase. 

Mr. R. W. Pope: The treasurer has been heard from. 
I intended to speak with the gentiemen with whom I am 
associated, Mr. C. B. Hotchk representing A. G. Day, 
who, as you all know, has been making insulated wire 
for twenty-five years, and I presume when the proper 
time comes he will do at least what I do, and I feel an in- 
tense interest in this asa kind of stimulus to the work of 
the secretary. The secretary has to do u good deal ef 
work, and it is ‘‘ rather-hard sledding ” when he is not 
supported, and in order to help the thing along, I want to 
put myself abreast of the president and treasurer at least, 
and you can put me down for a hundred dollars. (Ap- 
plause.) 

Mr. WETZLER: Mr. Pvesident, I would like to contribute 
my little mite of a hundred dollars. (Applause.) 

3 Prof. ELinu THOMSON said it gave him pleasure to add 
100, 

The PRESIDENT: It seems to me. gentlemen, that we are 
getting a pretty good expression of feeling on this subject. 
We evidently mean business I might say that I have in- 
formation from Mr. Clarence E. Stump, that he wishes to 
put in to the extent of a hundred dollars. 

Mr. PHELPs: That seems to make about $1,650 so far. 
We said, I think, in our report, that we thought the 
Association itself would raise somewhere from three to 
five thousand dollars, so we seem to have got half-way to 
the munimum now. 

The PRESIDENT: There are some members perhaps who 
may not feel at present that they can contribute to such 
an extent. It seems to me that we shall easily reach the 
limit that Mr. Phelps appears to have fixed. I shall be 
very glad to hear any expression of sentiment that, while 
it may not reach the extent of a hundred dollars, yet 
shows full support and sympathy with the movement. 

Mr. Frank L. Pope: I think, Mr. President, that we 
may feel that the more money we raise in the society the 
greater amount we can get outside. People always are 
more willing to help those who show a disposition to help 
themselves. I think we shall have very little trouble ino 
raising the rest of it. It seems to me, Captain Michaelis, 
that your motion would now be in order—that we get a 
house. (Laughter.) Our good friend, Mr. Bogart, has 
gone through just this 4 5 mmo 

Professor ANTHONY: I have been waiting for the hun- 
dred dollar men to get through. College professors, per- 
haps, cannot be expected to go so faras men who are 
working commercially, but I will be glad to put in fifty 
dollars. (Applause.) 

The PRESIDENT : I think that college professors are the 

rest paid class of men in this country considering 
what they do tu promote our best interests, and I regard 
that as a noble contribution, and one which will be ap- 
preciated by the Institute to the full. (Applause.) 

Captain MICHAELIS: Iam anarmy officer and cannot 
do quite as well as a college professor, but I received a 
note from eight little Michaelises and they each said they 
would give me two dollars and a half apiece towards this 
movement. (Laughter and applause.) 

The PRESIDENT: Do you wish to make the motion you 
spoke of, Capt. Michaelis ? 

Capt. MICHAELIS: I think, Mr. President, that the Insti- 
tute has already expressed itself me | decidedly on the 
matter, and I do not think any further motion will be 
necessary. 

The PRESIDENT: The business of the afternoon, in suc- 
cession tu the business already accomplished, is to take up 
first some very interesting phenomena, which will be 
brought to our notice by Prof. Elihu Thomson, on alter- 
nating currents. We all listen to the Professor with the 
utmost interest and pleasure whenever he has an oppor- 
tunity to address us. I am sure that the present occasion 
will be one of extreme pleasure and profit. 

Prof. Elibu Thomson then read the following paper : 


NOVEL PHENOMENA OF ALTERNATING CURRENTS, 


The actions produced and producible by the agency of 
alternating currents of considerable energy, are assuming 
greater importance in the electric arts. I mean, of course, 





Fia, 1, 


by the term alternating currents, currents of electricity re- 
versed at frequent intervals, so that a positive flow is suc. 
ceeded by a negative flow, and that again by a positive 
flow, such reversals occurring many times in a second, so 
that the curve of current or of electromotive force will, if 
plotted, be a wave line, the amplitude of which is the arith- 
metical sum of the positive and negative maxima of cur- 
rent or electromotive force,as the case may be, while a 
horizontal middle line joius the zero points of current or 
electromotive force. 

It is well known that sucha current passing in a coil 
or conductor laid parallel with, or in inductive relation to a 
second coil or conductor, will induce in the second con- 
ductor, if on open circuit, alternating electromotive forces, 
and that if its terminals be closed or joined, alternating 
currents of the same rhythm, period or pitch, will circu- 
late in the second conductor. is is the action occurring 
in any induction coil whose primary wire is traversed by 
alternating currents, and whose secondary wire is closed 
either upon itself directly or through a resistance. What 
I desire to draw attention to in the present paper are the 


mechanical actions of attraction and repulsion which will 
be exhibited between the two conductors. and the novel 
results which may be obtained by modifications in the 
relative dispositions of the two conductors. |. 


In 1884, while p ng for the International Electrical 
Exhibition at Philadelphia, we had occasion to construct a 


large electro-magnet, the cores of which were about six 


| 
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inches in diameter and about twenty inches long. They 
were made of bundles of iron rod of pocat x. inch diameter. 
When complete the magnet was energi by the current 
of a dynamo giving continuous currents, and it exhibited 
the usual powerful magnetic effects. It was found also 
that a disc of sheet copper, of about , inch thickness and 
10 inches in diameter, if dropped flat against a 
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pole of the magnet, would settle down softly upon 
it, being retarded by the development of currents in 
the disc due to its movement in a strong magnetic 
field, and which currents were of opposite direction to 
those in the coils of the magnet. In fact, it was impossi- 
ble to strike the magnet pole a sharp blow with the disc 
even when the attempt was made by holding one edge of 





| 
Fig. 4. 


the disc in the hand and bringing it down forcibly 
towards the magnet. In attempting to raise the disc 

uickly off the pole, a similar but opposite action of re- 
sistance to movement took place, showing the development 
of currents in the same direction to those in the coils of 
the magnet, and which currents, of course, would cause 
attraction as a result. 

The experiment was, however, varied, as in Fig. 1. The 





Fig. 5. 


disc D was held over the magnet pole, as shown, and the 
current in the magnet coils cut off by shunting them. 
There was felt an attraction of the disc or a dip toward 
the pole. The current was then put on by opening the 
shunting switch and a repulsive action or lift of the disc 
was felt. The actions just described are what would be 
expected in such a case, for when attraction took place, 


- 





Fig, 6. 


currents had been induced in the disc D in the same direc- 
tion as those in the magnet coils beneath it, and when re- 
pulsion took place, the induced current in the disc was of 
opposite character or direction to that in the coils. 

ow let us imagine the current in the magnet coils to be 
not only cut off, but reversed back and forth. For the 





reasons just given we will find that the disc D is attracted 
and repelled alternately; for, whenever the ‘currents in- 





. ae 
duced in it are of the same direction with those in the 
inducing, or magnet coil, attraction will ensue, and when 
they are x apa in direction, repulsion will be produced 
Moreover, the repulsion will be produced when the curren; 
in the magnet coil is rising to a maximum in either direc. 
tion, and, attraction will be the result when the cur. 
rent of either direction is falling to zeit. since in the 
former case opposite currents are induced in the 
disc D in accordance with well-known laws; and 
in the latter case currents of the same direction wi] 
exist in the disc D and the magnet coil.. The disc might, 
of course, |e replaced by a ring of copper or other good 
conductor, or by a closed coil of bare or i wire, or 
by a series of discs, rings or coils superposed, and the © 
results would ke the same. Thus far, indeed, we have 





Fig. 7. 


nothing of a particularly novel character, and, doubtless, 
other experimenters have made very similar experiments 
and noted similar results to those described. 

The account just given of the effects produced by alter- 
nating currents, while true, is not the whole trutb, and 
just here we may supplement it by the following state- 
ments : 

An alternating current circuit or coil repels and at- 
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tracts a closed circuit or coil placed in direct or mag- 
netic inductive relation therewith; but the repulsive effect 
is in excess of the attractive effect. 

When the closed circuit or coil is so placed, and is of 
such low resistance metal that a comparatively large cur- 
rent can circulate as an induced current, so as to be 
subject to a large self-induction, the repulsive far exceeds 
the attractive effort. 

For want of a better name I shall call this excess of re- 
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pulsive effect the ‘‘ electro-inductive repulsion” of the 
coils or circuits. 

This preponderating repulsive effect may be utilized or 
may show its presence by producing movement or pressure 
in a given direction, by producivg angular deflection as 
of a pivoted body, or by producing continuous rotation 
with a properly organized structure. Some of the simple 
devices realizing the conditions, I will now describe. 

In Fig. 2 Cis a coil traversed by alternating currents, B 














is a copper case or tube surrounding it, but not exactly 
over its centre. The copper tube B is fairly massive and 
is the seat of heavy induced currents. There is a prepon- 
derance of repulsive action tending to force the two con- 
ductors apart in an axial line. The part B may be replaced 
by concentric tubes slid one in the other, or by a pile of 
flat rings, or by aclosed coil of cuarse or fine wire insu- 
lated, or not. Ifthe coil C, or primary coil, is provided 
with an iron core such as a bundle of fine iron wires, the 
effects are greatly increased in intensity and the repulsion 
with a strong primary current may become quite vigorous, 
many pounds of thrust being producible by apparatus of 
quite moderate size. 

The forms and relations of the two parts Cand B may 
be greatly modified with the general result of a pre- 
ponderence of repulsive action when the alternating cur- 
rents circulate. 

Fig. 8 shows the part Bof an internally tapered or 
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coned form, and C of an externaily coned form, wound 
on an iron wire bundle J. The action in Fig. 2 may be 
said to be analagous to that of a plain solenoid with its 
core, except thai repulsion, and not attraction, is pro- 
duced, while that of Fig. 8 is more like the action of 
tapered or conically wound solenoids and taper cores. Of 
course it is unnecessary that both be tapered. The effect 
of such shaping is simply to modify the range of action 
and the amount of repulsive effort existing at different 
parts of the range. 

In Fig. 4 the arrangement is modified so that the coil C 
is outside, and the closed band or circuit B inside and 
around the core I. Electro-inductive repulsion is produced 
as before. 

It will be evident that the repulsive actions will not be 
mechanically manifested by axial movement or effort, 
when the electrical middles of the coils or circuits are co- 





Fig. 11. 


incident. In cylindrical coils in which the curren: is uni- 
formerly distributed through all the parts of the conductor 
section, what I here term the electrical middle, or the 
centre of gravity of the ampére turns of the coils, will be 
the plane at right angles to its axis at its middle, 
that of B and C in Fig. 4 being indicated by a dotted line. 
To repeat, then, when the centres or centre planes of the 
conductors, Fig. 4, coincide, no indication of electro-in- 
ductive repulsion is given, because it is mutually balanced 
in all directions ; but when the coils are displaced, a re- 
pulsion is manifested, which reaches a maximum at a 
position depending on the peculiarities of proportion and 
distribution of current at any time in the two circuits or 
conductors. 

It is not my purpose now to discuss the ways of de- 
termining the distribution of currents and mechanical 
effects, as that would extend the present paper much be- 
yond its intended limit. The forms and relative arrange- 
ment of the two conductors may be greatly varied. In 
Fig. 5 the parts are of equal diameter, one, B, being a 
closed ring, and the other, C, being an annular coil placed 
parallel thereto, and an iron core or wire bundle placed in 
the common axis of the two coils increases the repulsive 
action. Bmay be simply a dise or plate of any form, 
without greatly affecting the nature of the action pro- 
duced. It may also be composed of a pile of copper 
washers or a coil of wire, as before indicated. 

An arrangement of parts somewhat analogous to that 
of a horseshoe electro-magnet and armature is shown in 
Fig. 6. The alternating current coils C C’ are wound 
upon an iron wire bundle bent into U-form, and opposite 
its poles is placed a pair of thick copper discs B B’, which 
are attracted and repelled, but with an excess of repul- 
sion depending on their form, thickness, etc. 

If the iron core takes the form of that shown by J J, Fig. 
7, such as a cut ring with the coil ( wound thereon, the 
insertion of a heavy copper plate B into the slot or di- 
vided portion of the ring will be opposed by a repulsive 
effort when alternating currents passin (. This was the 
first form of device in which I noticed the phenomenon of 
repulsive preponderance, in question. The tendency is to 
thrust the plate B out of the slot in the ring excepting 
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only when its centre is coincident with the magnetic axis 
joining the poles of the ring between which B is placed. 

If the axes of the conductors, Fig. 5, are not coincident 
but displaced, as in Fig. 8, then, besides a simple repulsion 
apart, there is a lateral component or tendency as indi- 
cated by the arrows. _ Akin to this is the experiment 
illustrated in Fig. 9. Here the closed conductor B is 
placed with its plane at right ‘angles to that of C, 
wound on a wire bundle. The part B tends to move 
toward the centre of the coil C, so that its axis will be in 
the middle plane of C, transverse to the core, as indicated 
by the dotted line. This leads us at once to another class 
of actions, i. e., deflective actions. 

When one of the conductors, as B, Fig. 10, composed of 
a disc, or better, of a pile of thin copper discs, or of a closed 
coil of wire, is mounted on an axis X transverse to the 
axis of coil C, through which coil the alternating cur- 
rent passes, a deflection of B to the position indicated by 
dotted lines will take place, unless the plane of B is atthe 
start exactly coincident with thatof C. If slightly in- 





e 
clined at the start, deflection will be caused as stated. It 
matters not whether the coil C incloses the part B or be 
inclosed by it. or whether the coil C be pivoted and B 
fixed, or both be pivoted. In Fig. 11 the coil C surrounds 
an iron wire core and B is pivoted above it,as shown. It 
. deflected, as before, to the position indicated in dotted 
ines. 

It is important to remark here that, in cases where de- 
flection is to be obtained, as in Figs. 10 and 11, B had best 
be made of a pile of thin washers or a closed coil of insulated 
wire instead of a solid ring. This avoids the lessening of 
effect which would come from the induction of currents 
in the ring B in other directions than parallel to its cir- 
cumference. ‘ 

We will now turn our attention to the explanation of 
the actions exhibited, and afterwards refer to their pos- 
sible applications. It may be stated as certainly true that 
were the induced currents in the closed conductor ua- 
affected by any self induction, the only phenomena exhib- 
ited would be alternate equal attractions and repulsione, 
because currents would be induced in opposite directions 
to that of the primary current when the latter current was 
changing from zero to maximum positive or negative 
current, so producing repulsion ; and would be induced in 
the same direction when changing from maximum posi- 
tive or negative value to zero, so producing attraction. 

This condition can be illustrated by a diagram, Fig. 12. 
Here the lines of zero current are the horizontal straight 
lines. The wavy lines represent the variations of current 
strength in each conductor, the current in one direction 
being indicated by that portion of the curve above the 
zero line, and in the other direction by that portion below 
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it. The vertical dotted lines simply mark off correspond- 
ing portions of phase or succession of times. 

Here it will be seen that in the positive primary current 
descending from m, its maximum, to the zero line, the 
secondary current has risen from its zero to m', its 
maximum. Attraction will therefore ensue, for the cur- 
rents are in the same direction in the two conductors. 
When the primary current increases from zero to its neg- 
ative maximum 2, the positive current in the secondary 
closed circuit will be decreasing from m', its positive 
maximum, to zero; but, as the currents are in opposite 
directions, repulsion will occur. These actions of attrac- 
tion and repulsion will be reproduced continually, there 
being a repulsion, then an attraction, then a repulsion, 
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and again an attraction, during one complete wave of the 
primary current, The letters r, a, at the foot of the dia- 
gram, Fig. 12, indicate this succession. 

In reality, however, the effects of self induction in caus- 
ing a lag, shift, or retardation of phase in the secondary 
current, will considerably modify the results and especially 
so when the secondary conductor is constructed so as to 
give to such self induction a large value. In other words, 
the maxima of the primary or inducing current will no 
longer be found coincident with the zero points of the 
secondary currents. The effect will be the same asif the 
line representing the wave of the secondary current in 
Fig. 12 had been shifted forward to a greater or less ex- 
tent. This is indicated in diagram, Fig. 13. It gives 
doubtless an exaggerated view of the action, though from 
the effects of repulsion which I have produced I should 
say it is by no means an unrealizable condition. 

ke will be noticed that the period during which the cur- 
rents are opposite, and during which repulsion can take 
place, is lengthened at the expense of the period during 
which the currents are in the same direction for attractive 
action. These differing periods are marked r, a, etc., or 
the period during which repulsion exists is from the zero 
of the primary or inducing current to the succeeding zero 
of the secondary or induced current ; and the mt 
ing which attraction exists is from the zero of the induced 
current to the zero of inducing current. 

But far more important still in giving prominence to 
the repulsive effect than this difference of effective period, 
is the fact that during the period of repulsion both the in- 
ducing and induced currents have their greatest values, 
while during the period of attraction the currents are of 
small amounts comparatively. This condition may be 
otherwise expreesed by saying that the iod during 
which repulsion occurs includes all the maxima of current, 





dur-. 





while the period of attraction includes nomaxima. There 
is then a repulsion due to the summative effects of strong 
opposite currents for a lengthened period, against an at- 
traction due to the su nmative effects of weak currents of 
the same direction during a shortened period, the resultant 
effect being a greatly preponderating repulsion. 

It is now not difficult to understand all the actions before 
described as obtained with the varied relations of coils, 
magnetic fields and closed circuits. It will be easily un- 
derstood, also. that an alternating magnetic field is in all 
respects the same as an alternating current coil in produc- 
ing repulsion on the closed conductor, because the repul- 
sions between the two conductors are the result of mag- 
netic repulsions arising from opposing fields produced by 
-” coils when the currents are of opposite directions in 
them. 

Thue far T have applied the renulsive action described in 
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Fig. 15. 


the construction of alternating current indicators, 
alternating current arc lamps, regulating devices for 
alternating currents, and to rotary motors for such cur- 
rents. For current indicators, a pivoted or suspended 
copper band or ring composed of thin washers piled 
together and insulated from one another and made to 
carry a pointer or index, has been placed in the axis of a 
coil conveying alternating currents whose amount or 
potential is to be indicated. Gravity or a spring 
is used to bring the index to the zero of a divided scale, at 
which time the plane of the copper ring or band makes an 
angle of, say, 15 degrees to 20 degrees with the plane of 
the coil. This angle is increased by deflection more or 
le-s great, according to the current traversing the coil. 
The instrument can be calibrated for set conditions of use. 
Time would not permit of a full description of these ar- 
rangements as made up to the present. 

In arc lamps the magnet for forming the arc can be 
composed of a closed conductor, a coil for the passage of 
current, and an iron wire core. The repulsive action 
upon the closed conductor lifts and regulates the carbons 
in much the same manner that electro-magnets do when 
continuous currents are used. The electro-inductive 
repulsive action has also been applied to regulating 
devices for alternating currents, with the details of which 
I cannot now deal. 

For the construction of an alternating current motor 
which can be started from a state of rest the principle 
has also been applied, and it may bere be remarked, that a 
number of designs of such motors is practicable. 

One of the simplest is as follows: The coils C, Fig. 14, 
are traversed by an alternating current and are placed 
over a coil B, mounted upon a horizontal axis, trans- 
verse to the axis of the coil (. The terminals of 
the coil B, which is wound with insulated wire, are 
carried to a commutator, the brushes being connected 
by a wire, as indicated. The commutator is so 
constructed as to keep the coil B on short circuit from 
the position of coincidence with the plane of (, to the 
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position where the plane of B is at right angles to that of 
C ; and to keep the coil B open circuited from the right 
angled position or thereabouts to the position of paralle) 
or coincident planes. The’ deflective repulsion exhib- 
ited by B will, when its circuit is completed by 
the commutator and brushes, as described, act 
to place its plane at right angles to that of 
C, but being then open-circuited its momentum carries it 
to the position just past parallelism, at which moment it 
is again short-circuited, and soon. It is capableof very 
rapid rotation, but its —e is small. I have, however, 
extended the principle to the construction of more com- 
plete apparatus. One form has its revolving portion 
or armature com d of a number of sheet iron discs 
wound as usual with three coils crossing near the 
shaft. The commutator is arranged to _ shbort- 
circuit each of these coils in succession, and twice in a 
revolution, and for a period of 90 degrees of rotation each 
The field coils surround the armature and there is a lami- 
nated iron field structure completing the magnetic cir. 
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cuit. I may say here that surrounding the armature of a 
dynamo by the field coils, though very recently — forth 
as anew departure, was described in various Thomson- 
Houston patents, and to a certain extent all Thomson- 
Houston machines embody this feature. 

Figs. 15 and 16 will give an idea of the construction of 
the motor referred to. C C' are the field coils or inducing 
coils which alone are put into the alternating current cir- 
cuit, JJis amass of laminated iron, in the interior of 
which the armature revolves, with its three coils B, B?, 
B* wound on a core of sheet-iron discs. ° The commutator 
short-circuits the armature coils in succession in the 
proper positions to utilize the repulsive effect set up by 
the currents which are induced in them by the alterna- 
tions in the field coils. The motor bas no dead point and 
will start from a state of rest and give out considerable 
power, but with what economy is not yet known. 

A curious property of the machine is that at a certain 
8 , depending on the rapidity of the alternations in 
the coil C, a continuous current passes from one com- 
mutator brush to the other, and it will energize electro- 
magnets and perform other actions of direct curren‘s. 
Here we have, then, a means of inducing direct currents 
from alternating currents. To control the speed and keep 
it at that required for the purpose, we have only to prop- 
erly gear the motor to another of the ordinary type for 
alternating currents, namely, an alternating current 
dynamo used asa motor. The charging of storage bat- 
teries would not be difficult with such a machine, even 
from an alternating current line, though the losses might 
be considerable. 

Mr. MAILLoux : I might add, in corroboration of the 
statement made by Prof. Toomson, that I am perfectly 
aware myself that the ironclad dynamo, as we have 
heard it called very recently, is another of those 
things that have been done before. IT remember dis- 
tinctly reading one of Prof. Thomson’s patents where 
the direct magnetizing effect of the coil on the armature 
itself is adverted to, and I do not think there can 
be any dispute as to the fact that it had been brought 
out before ; and I would also state that I myself made 
experiments with dynamos in which the same thing was 
made out as early as 1879, and I have small models now 
which may be of interest at some later time. There is 
one very interesting feature of it that is mentioned by 
Prof. Thomson. I think it is the phenomenon which he 
illustrated by means of his first figure, noting the re pul- 
sion and the attraction that takes places when the current 
is reversed in an ordinary electro-magnet. I could not help 
thinking, atthe time, of some experiments made some 
years ago by Elphinstone and Vincent, and about which I 
once took it into my head to write something. The effect 
was brought out by Elphinstone and Vincent, of the 
magnetic circuit that we now so well know and use in 
dynamo-electric machines. I was very much struck by 
the statement of Faraday in bis Experimental Researches, 
where he speaks of lines of force expanding during the ac- 
tion of the beginning of the passage of current through a 
circuit and of their collapse when the current is discon- 
tinued or decreased: and | remember making a note in th’s 
article (which you will find somewhere in the London Elec- 
trician, several years back) of experiments or observations 
made by me to show that that phenomenon wes observa- 
ble jn an ordinary electro majznet. I have been able, by 
means of a delicately suspended needle, or by a very thin 
piece of iron wire fastened to the pole—so that it might 
place itself in the lines of force and follow the oscillations 
of the lines of force—to trace a positive motion in the lines 
of force which would exactly correspond to that just re- 
ferred to by Professor Thomson; in a word, when the 
electro-magnet is in the process of magnetization, when 
the current is passing through it, there is an ex- 

nsion of the lines of force starting apparenily 

rom the yoke, and the effect of the motion of these lines 
of force reacting on the disc would be such exactly as 
would produce repulsion in accordance with the phenom- 
enon of Lenz’s law. On the contrary, there is a collaps- 
ing process of the lines of force in the process of demag- 
netization, and the action would be again such as to 
roduce attraction or the dragging of the disc with it. 

ow, with regard to the difference of repulsive and 
attactive effect, there is another fact which I think 
Professor Thomson has not taken into consideration, 
and which to some extent increases the difference 
of repulsive effect. If we assume for a moment 
that the process of expansion and collapse of lines 
of force is true— and [ have no reason to 
doubt that it is—then we will readily see that as our cur- 
rent is put on we are dealing with several quantities. 
First, the resistance of the medium to the stress that is 
projuced by the current; and second, the amount of 
energy or the rate at which we supply energy to overcome 
that elasticity. I might also add, of course, a third quan- 
tity, which is reaction produced by self-induction of sur- 
rounding metal ; but when the collapse takes place we have 
the pent-up energy that has been stored by the process of 
contraction. I might explain this by taking a piece of 
rubber and stretching 1t. The rapidity with which it is 
stretched depends upon the rate at which energy is applied 
to it and the elasticity; but when I let go it falls 
back by virtue of its own elasticity and nothing 
else. In thecase of the secondary coil we can deal with 
this self-induction, but there are experiments which have 
been made, | think, by Prof. Von Beetz, which show very 
clearly that the impulse of collapse is much more rapid 
than the impulse of rise. Consequently there would be a 
difference of current in the inductive circuits which would 
tend, if we follow them carefully by means of the curves 
produced by Prof. Thomson, to emphasize that difference 
of action in favor of repulsive process. 

Mr. Prescotr: Prof. Thomson has so clearly and 
beautifully described the experiments be has made that 
he has left hardly anything to be asked. I would say that 
Iam particularly interested in the application to meas- 
uring ecto acer and I would like to know, whether, in 
the application he has discovered, the repulsion 1s inversely 
proportional to the square of the distance between the 
plates, and if so, whether he has preferred to make his 
instruments to measure that distance directly, i. e., based 
on the distance directly. or whether he has preferred 
to counterweight, or in some way counteract the 
movement so as to keep it always constant. 


He has paid so much attention to this question of 
alternating currents that I should like to ask him also 
whether be has ever made any experiments to determine, 
for instance, whether a secondary battery in the circuit of 
an alternating current machine would cut off a portion of 
the electromotive force in one direction which was 
counter and equal te that of the battery itself, in which 


case an ordinary current instrument would measure the 
resistance if connected around the poles of the battery. 
Prof. THomson: In regard to the measuring instru- 
ments, I have used the oo in several ways. The 
matter bas not been carried sufficiently far as yet to deter- 
mine all the points on the subject, but I have used gravity 
and a spring in both cases. However, I find there does 
not seem to be any regular law, perhaps any more than 


the effect -by distance, except when the distances 
become very large. The very fact of a change of position 
changes the -relations of the currents themselves 


and of the relations between the two currente, so that | 
we can hardly regard the problem as any different from | 


the problem of an electro-magpet attracting its armature. 
When the armature is placed ata certain distance, there 


of the magnetism, is the same in the two cases, and the 


have tuken an o 
certain thickness and attached to it a bulb of glass and 


floated it in alcohol or water until the gravitational | 


effect was so overcome by the flotation that it was almost 


indifferent, but it would just settle down to the bottom of | 


the jar (see Fig. 17). I then put an alternating current coil 
below it and passed a current of gradually increasing 
amount. Gradually the disc would begin to lift itself, and 
at a certain current would float to a certain height, stand- 
ing in the liquid supported by the repulsion. There we 
have a very excellent i/lustration of the means of getting 
at Barge the relational effect of repulsive effort under 
different conditions. (Applause.) 

In regard to the point brought up by Mr. Mailloux, con- 
cerning the more rapid drop in the current at the end of a 
wave, I think that he must have been considering the ef- 
fect of interrupted currents only in that case—the or- 
dinary induction coil. That is, you put on a primary cur- 
rent on a primary coil, put on a battery current and the 
counter electromotive force keeps it down and it slightly 
rises to the current which it would have with the electro- 
motive force present acting with the resistance of the pri- 
mary wire. But when you cut off the current, the secondary 
current is much more vigorous in electromotive force, 
but does not last as long. In the primary coil, sur- 
rounded by its secondary, when we put on the current 
or cluse the circuit there is an opposing electromotive 
force ; the battery does not get its full amount for some 
time, and during that time the secondary currents will 
seek to evolve their energy ; that is, they have duration 
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without great force. But when we cut the battery cur- 
rent off, and do it specially with a condenser, which en- 
ables us to remove the contact without sparking, or, in 
other words, to cheat the current a little and give it an- 
other pass for the time being, the secondary then gives 
out considerable energy. I may mention an inter- 
esting experiment in this connection, showing the 
effects of self-induction on magnets—a very curious 
experiment. tried with a large magnet. It has 
not anything to do with the repulsive effect , it has 
to do with self-induction and the curious effects produced 
by itin lagging or stopping waves and preventing waves 
from having their full value. We put this magnet into 
circuit with the dynamo, and we take a shunt of carbon 
a? shunting switch made with carbon as they might 

in an are light. The current comes through this way 
(illustrating on the blackboard) when the shunting switch 
is open and goes out. We close the switch, and of course 
the current gradually leaves the magnet, and gradually 
it flows in nearly full volume over the carbon points in 
accordance with their resistance. If their resistance is 
much less thanthe magnets ail the current will flow 
over the carbon points. Now, the arc formed here, 
instead of being a good, strong full arc, will 
simply be the tops of the waves of the current, 
while the steady current will flow through the magnet. 
That is, you will have a steady current in the magnet and 
the tops of the waves will be chopped off and sent through 
the carbon. There is no self-induction in this branch and 
the current there is steady. (Applause.) In fact, the spark 
you get here and the arc you get there will very closely 
resemble the spark obtained from the Ruhmkorff coil—a 
thin spark with a considerable aureola and not very hot. 
I have drawn them three-quarters of an inch long, playing 
and sputtering, showing that their waves are having their 
true value in regard to undulations of sound, whereas an 
ammeter put in shows a current pretty nearly equal to the 
line current. (Applause.) 

Mr. PxgscoTT: in regard to the secondary battery and 
the alternating current circuit? 

Prof. THomson: That is a question that I have not 
investigated at all, but there would be a current of double 
volume in one direction and a stoppage in the other 
direction, provided the volts of counter-electromotive furce 
were right. There is a possibility of producing a current 
of this character by combination of an alternating current 
machine and adynamo and a continuous current machine. 
We may have a current like that (illustrating) produced, 
which would be somewhat the current that you were ask- 
ing about. Whether applications of such currents will 
ever be made or not I do not know. 

Mr. Prescott: The point I wanted to make is a little 
different. Suppose that an alternating current is passing 
through that wire (illustrating) and that at this point 
here we introduce an electromotive force, or we introduce 
a certain electomotive force in one direction and we have 





got no resistance in circuit with it, and connect it up here. 
Now, suppose this point be shifted until the difference of 


there is with an electro-magnet, for the decrease of. 


is a certain distribution of magnetism; when it is taken to | 
another distance the distribution is so changed that we | 
could not consider that the centre of gravity, so to speak, | 


re-distribution will depend on the length, the diameter ' 
of the core and the sizes of the armatures, so that the 

problem becomes a very complex one, Butl have made. 
a very curious application of the principle in this way: I, 
inary fruit jar and put in it a disc of a' 





potential all in one direction of this alternating current is 
equal to the electromotive force of this cell here; then 
there will be a current of one direction only through this 
wire, and if that is the case you have got a known resist- 
ance in here ; you have simply to interpose an electro- 
motive force in one direction and shift it along until you 
get no deflection in the galvanometer, in which case you 
could determine, of course, half the electronm#tive force of 3 
the alternating current. Something like this was suggested 
to me by Mr. John Howell, of the Edison Company. and 
he wanted me to try it. It isa very recent matter, and I 
have not had an opportunity of trying it yet. 

Mr. JOHN M. PENDLETON: In regard to the secondary 
battery application that the gentleman has just made I 
should fancy the result would be the steady discharge of 
the battery of whatever charge it might have; but it 
would be impossible to aggregate chemical energy 
in the battery under the circumstances, I should 
incline - to believe. While I was listening to Prof. 
Thomson’s interesting account of his experiments in the 
matter. it occurred to me that if the actions are sufficiently 
delicate in the matter described, there is a»great variety 
of applications, several of which he mentioned, and it ap- 
peared to me that it would be possible, in connection with 
the telephone, to make a recording instrument of that, 
which might, at any rate, equal the success of the phono- 
graph. In this case it would be a reproduction of the 
waves of sound in the same manner. I merely make the 
suggestion in addition to those that Prof. Thomson made. 

r. CARL HERING : I would liketo ask Prof. Thomson 
how the magnetic attraction compares with its induction. 
If the closed copper disc were to be made of iron, there 
would he attraction ; now, how does that attraction com- 
pare with the repulsion in case it isnot magnetic? I ask 
that in order that we may get some idea of the strength 
of this repelling force. 

Prof. THOMSON : I have not made any determinations 
with that object in view; that is, todetermine the relation 
as to—as I understand it—the attraction of the magnet 
coil for its core. I think wecan say, however, that it com- 
pares very well, only that the copper band of course 
naturally occupies a greater space and uses energy of cur- 
rent flowing in it. If we have a current flowing in a coil 
attracting an iron core, and the iron core is thoroughly 
divided so as to avoid currents in the iron itself, we would 
get electro-magnetic attraction pure and simple without 
necessary loss of energy; but in the case of the copper band 
there is undoubtedly, where large work is being done, a loss 
of energy due to the flow of heavy currents in the con- 
ductor ; but in the case of a disc which is deflected, the 
disc saves itself that loss by throwing itself more or less 
at right angles. It is only when you are resisting the 
motion ‘by a counterweight that the loss amounts to a 
great deal. Allow the thing to move, and it relieves 
itself of the stress by leaving the point of greatest stress. 

Mr. J.'A. Powers: I had a very interesting experience 
in the line of Prof. Thomson’s address about the lag of 
heavy currents, which I wish to bring to your notice. At 
Troy we are making an alternating current dynamo, 
producing direct currents from it ; in other words, a simple 
multipolar dynamo, with this exception, that the arma- 
tures are in two layers, the neutral point on one arma- 
ture corresponding with the maximum point on the 
other. Those two armatures are connected to a single 
commutator, there being two bars connected with one 
armature and the next two bars with the other; the 
positive of one and the positive of the other; 
the negative of one and the negative of the 
other ; in that relation, a brush being put on of a certein 
width we found some curious results. With plating ma- 
chines of low tension, we found we could increase the 
width of contact to such an extent that we seemed to col- 
lect the entire current from both sides of the armature ; in 
other words, the current seemed to be prolonged trom eaxh 
side of the armature so that we were practically collect- 
ing the current from both sides. -The moment we got 
tohigh tension currents we failed. Without apparent 
lag of the current, or whatever that was, the minute we 
increased the tension of currents up to two or three or 
four hundred volts,! we failed entirely. But the point 
that I wished to bring to your attention was that we could 
make that contact of considerable width and apparently 
get a larger power from the same amount of material in 
the machine in luw tension work than we could when we 
got too high tension, and apparently there existed there 
this feature of lag of heavy currents which Prof. Thomson 
first brought up. 

Prof. THomson: I do not think you can say that heavy 
currents lag any more than light currents. <A heavy cur- 
rent is nothing more or less than the flowing around of so 
many light currents. In the closed circuit of a coil it is 
the same current going round many times, as compared, 
you may say, with parallel currents which represent the 
current that goes in the fine coil repeated side by 
side so many times; and the lag ought to be the 
same in both cases. I find, for example, that it does not 
matter in these experiments whether I use a copper ring 
or a closed coil of a finely-wound coil; I might use No. 36 
wire, provided I could get as much copper into the same 
space with No, 36 wire that I could get with a heavy mass 
of copper. That, of course, I cannot do, but if I could, I 
have not the slightest doubt that the high electromotive 
foree closed on this would have the same lag as heavy 
currents closed on this. In one case it bas greater length ; 
in the other it has greater volume, which lags the current. 
Mr. Powers is probably working with high potentials 
in one case and quite low potentials in the other. Nowa 
high potential machine is a ticklish thing to handle any- 
how. You. must put your brushes on and carry the coil 
away not a moment too late or you will have a flash and 
short circuit of the commutator from one point to the 
other. I am speaking of the type of machine you refer to. 
The low potential current, however, permits you to have a 
considerable variation in the point of connection without 
provoking bad sparking and flashing ; you no doubt need to 
put the extra overlap of brushes brought on the coils into 
action at the moment they are developing very low elec- 
tromotive force, and take them out when they are develo 
ing pearly no electromotive force. That you could not de 
in a machine of that type with high potentials, be cause if 
you keep the coils in beyond their time of possessing elec- 
tromotive force which could just sustain the circuit, you 
would have a flash; there would be an alternation at the 
slot in the commutator which would cause a reverse cur- 
rent. 

Mr. Powers: The action I was speaking of was not 
flashing at the commutator, but the curious “ growling” 
of the machine against itself; for instance, the relation 
between ten volts and one hundred volts on the same 
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machine, if you choose to couple them up directly. and 
the same brushes would give you that slowing down and 
growling effect, while in the other case the brushes worked 
smoothly and gave good results. 





Owing to the crowded state of our columns we are com- 
pelled to defer until next week publication of the other 
papers read and discussed at the meeting, as follows: A 
Few Comparative Statistics of Electric Railways, z 7..C, 
Martin; Central Station Construction, by J. A. Powers ; 
On the Change from Negative to Positive of the ——e - 
ture Coefficients of Some Carbon Filaments, by Prof. W. 
A. a and on Lead-Ircased Conductor-, by David 
Brooks, 








NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, | 
New York, May 24, 1887. | 

The India Rubber and Gutta-Percha Insulating Company, W. 
M. Habirshaw, general manager, 159 Front street, has issued a 
very neat and comprehensive sheet in colors of its electric'light 
leads, of stranded soft copper. The sheet shows sections of the 
wires, as covered with rubber, in fac simile, and gives also a lurge 
amount of useful information as to the diameter, weight, resist- 
ance, etc. 

The Sprague Electric Railway and Motor Company, 16 and 
18 Broad street, is reported by General Manager Harding to be 
excessively busy. The inrush of new work has necessitated a re- 
modeling of the staff of the company with a large increase in the 
personnel. Mr. O. T. Crosby, First Lieutenant Engineer Corps, 
U. 8. A., lately stationed at New Orleans on river and harbor 
work, has resigned, and has entered the active service of the 
company. Mr. Crosby is not only a good worker but has mathe- 
matical ability of high character. Another gentleman joining 
the company is Lieut. W. D. Greene, who takes the position 
of assistant consulting engineer. Lieutenant Greene is well 
known in the Navy for his skill in electrical engineering, and has 
been engaged on torpedo work at Newport. He begins im- 
mediately to superintend the execution of a very heavy contract 
the company has made. Yet another recruit is Mr. Frank Mans- 
field, lately engineer in charge of the plant of the Massachusetts 
Power Company in Boston. He now engages with the Sprague 
Company to devote himself to railway work, which has already 
such a tremendous future before it. Mr. Mansfield bas had rare 
opportunities for studying out the problems connected with the 
electrical transmission of power, and now finds a larger field for 
the exercise of his talents. The company has also been busy dot- 
ting the country with strong responsible agents. Mr. A. H. 
Chadbourne, the son of the late Paul Chadbourne, President of 
Amherst College, has accepted the position of manager of the 
agency in Eastern Pennsylvania, whither he goes with the repu- 
tation of the work he has done for the company in this city. 
Altogether, the Sprague Company is about as busy making a 
record as it could well be. rs 

I notice that in the advertisement of the New York Safety 
Steam Power Company is an illustration of their horizontal 
engine, to a few points of which I drew attention lately. With 
regard to the governor I would like to note that the speed may 
be varied at will, either by change in the tension of the one spring 
employed or by change in the position of the weights, or by both. 
The direction in which the engine shall run is also easily within 
control of the engineer. 

The Excelsior Electric Company, of Tarrytown, N. Y., have 
secured a five-year contract, exclusive franchise, for 40 lights 
there. They are putting in a 100-light plant of the Excelsior 
(Huchhavsen) system. The town committee, made an examina- 
tion of other plants near by before recommending this. It is said 
that the fine residences of Messrs. Gould and Jaffray at Tarry- 
town will be lighted from this plant. 


E. P. Hampson & Co. have been very busy lately putting in 
Armington & Sims enginesand other plant for electric lighting. 
They equipped the above Tarrytown station with four 60 h. p, 
engines and three 85 h. p. boilers. At Bronxville, N. Y., they 
have put in a 50h. p. engine anda 60 h. p. boiler, for the New 
York Copper Manufacturing Company. At Hempstead, L. L., 
they have put in for the gas company’s Thomson-Hcuston plant a 
45 bh. p. engwe. At Babylon, L. L., they have put in for the local 
Thomson-Houston Company a 50 h, p. engine and a 60h. p. 
boiler. At Greerport, L. I., for the Greenport Electric Light 
and Power Company, Thomson-Houston system, they have put 
in a 50 bh. p. engine and a‘60 h. p. boiler. 

The United States Electrical Company, formerly doing business 
at 41-43 Wall street, with a branch office in Brooklyn, has 
been sold out under judgment execution. Mr. W. K. Freeman, 
of Long Island City, purchased all the property of the company: 
Mr. Freeman, who is well known ip electric lighting circles, in- 
tends to stock the store, 529 Fulton street, with all the latest im- 
proved electrical apparatus, especially electric light machinery 
and apparatus. John W. Carter, Sr., J. W. Carter, Jf, and 
Chas. Carter continue the United States Electrical Company at 
the old address 289 Fulton St., Brooklyn. 
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NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, | 
Boston, May 23, 1887. |; 

The Gamewell fire-alarm system has been adopted and ex- 
tended over the entire town of South Framingham, Mass. 

Mr. James Leonard Kimball bas been appointed electrician of 
the New England department of the Julien E'ectric Company, 
with office at 104 High street, Boston. 

The Erie Telephone statement for the quarter just ended reports 
a dividend of three-fourths of one per cent., which is said to be 
earned—above charges for construction. It is stated also, that a 
large surplus is rapidly accumu!ating. 

The Mexican Telegraph Company earned $5,614 for the week 
to May 14, and the Centraland South American Company $9,629 
for the same week, against $3,883 and $7,488 for the respective 
companies for same period last year. 

A dispatch from Gloucester, Mass., under date May 19, reports 
that Captain McKinney, of schooner ‘‘ Shilob,” alleges that his 








vessel, while in latitude 43° 87’, longitude 61° 10’, April 28, 
fouled the Atlantic telegraph cable, and in order to save the wire 
from damage cut away the anchor and chain, losing the former 
and 30 fathoms of the latter. 

The Baltimore & Ohio Telegraph Company in this section— 
particularly in Boston—continues to prosper. Every week during 
the past quarter has shown a steady increase to the company’s 
business. The recently appointed district superintendent of the 
telegraph department—Mr. J. W. Larish—has already ingratiated 
himself in the good opinion of New England business men. Mr. 
C. J. Sheeban, as manager of the Boston district telegraph ser- 
vice, conducts his department in a very creditable manper, and 
is daily making uew friends for the B. & O. Telegraph Company. 
Through the indefatiagble labor of Mr. C. 8. Jarvis, superintend- 
ent of the B. & O.’s district messenger department, the business 
fraternity at the ‘‘ Hub” are to-day furnished with a messenger 
service second to none in the country. : 

The Mutual District Messenger Company, of Boston, elected 
officers and directors for the ensuing year on May 21, as follows: 
Mr. James W. Prendergast, president ; Allen S. Weeks, clerk 
and treasurer, and Messrs. D. J. Hern, Frederick L. Ames, 
Thomas T. Eckert, Charles A. Tinker, Thomas Roche, Otis 
Kimball, Parker C. Chandler, James W. Prendergast, and Allen 
S. Weeks as directors. A report was read at the meeting stating 
that the company has no debt of any kind; had paid 614 per cent. 
in dividends last year, and hasa surplus on hand for construc- 
tion and contingencies. 

The Boston Daily Globe, May 21, in its financial column, has 
the following favorable comments on an enterprise already fa- 
miliar to the readers of THE ELECTRICAL WORLD : A new candi- 
date for favor, which seems likely to be active soon, is the stock 
of the Lord Acoustic Telephone Company, of which the officers 
are: John C. Elms, treasurer; Robert Bowles, assistant treasurer, 
and Messrs. Emery Elms, E. 0. Childs, C. E. Weritworth, James 
Harris, Peter W. French and A. R. Brown, directors. The com- 
pany has a capital of $250,000—50,000 shares of a par value of 
$5—is organized under the laws of Maine, and owns or controls 
something like 20 patents appertaining to mechanical telephony. 
The peculiar advantage of this invention lies in the fact 
that it can take the place of speaking tubes in a_build- 
ing and be used as a short distance communication between 
given points. Undoubtedly in time it will be applicable for long 
distance telephoning, as the experiments now in progress are most 
satisfactory, a successful test having been made last week over 
two miles of wire. Thé company is prepared to run 500 feet of 
wire for $25 and an additional fee of 50 cents per month for its 
use, That the matter is not an experiment is shown from its per- 
fect success in a number of large mercantile establishments. This 
is the parent company and a large scurce of revenue will be de- 
rived from the sale of rights, to States and Territories, taking, 
beside one-third of the capital stock of each sub-company, a band- 
some bonus in cash. Massachusetts, Maine, New Jersey and 
Rhode Island have already been seld. The office of the company 
is at 7 Exchange place; it bas no liabilities, with a cash balance 
in the treasury. 

Messrs. A. J. Wilkinson & Co., the well-known hardware deal- 
ers, of Boston, are making a specialty of a new oil cup for dyna- 
mos and high speed machiuery of any description, and it is named 
the improved transparent rival oil cup. The cup is supplied with 
a patent valve regulator, whereby the valve can be set to allowa 
flow of one or more drops of oil per minute, and is so constructed 
that it will never—so it is claimed—work logse from the jar or 
motion of machinery. This ought to be interesting to superin- 
tendents of electric light stations and plants. 

The Citizens’ Electric Light Company, of East Boston, on Mon- 
day, May 16, occupied its new station on the site of the one 
burned March 4. The new building is of brick, only one story in 
height, but owing to the conformation of the ground is nearly 30 
feet from floor to roof inside. The floor is of massive timbers, 
the spaces between which are filled solid with coal ashes, planked 
with two inches of spruce, and crossplanked on top with narrow. 
hard pine flooring. The roof is supported by heavy trusses of 
hard pine, and is covered with the best of Easton slate. The boiler 
room is completely isolate1 from theengine and dynamo room by 
brick walls running tothe roof, the only communication between 
the rooms being through a doorway closed by aniron door. The 
circuits are led into the building through hard piue timbers built 
into the wall, glass floor insulators being set into the hard pine. 
and heavy Clark wire running from the outside of the building 
to the switch-board directly beneath the point of entrance. The 
plant consists of three American dynamos, two of 50 lights ca- 
pacity each, and one of 25 lights, belted direct to the engines--- 
one New York Safety Steam Power Company’s 60 horse-power, 
and one Armington & Sim’s 50 horse-power—with Charles L. 
Ivison’s patent adjustable link belts. The boiler is of 100 horse- 
power, made by E. Hodge & Co., of East Boston, and is fed by a 
Davidson steam pump, through a National feed-water heater. 
It is set with the Jarvis patent furnace and a mixture of Cum- 
berland coal and screenings is used for fuel. All the appliances 
are of the most approved modern design, and no finer or more 
convenient station for the capacity can be found. The switch- 
board—furnished, as is all the electrical plant, by the American 
Electric Manufacturing Company, of New York—is a model of 
compactness and simplicity, and enables the man in charge to 
handle the circuits with great ease and to make any desired 
change or combination without stopping the dynamos. This 
board has recently been fully described and illustrated in THE 
ELECTRICAL WORLD. This company has a large and prosperous 
business in East Boston and Chelsea. 

Messrs. Goodnow & Wightman, another enterprising Boston 
firm, also engaged in the hardware line, are supplying the elec- 
trical trade and individuals engaged in experimental work with 
a complete set of castings for small dynamos, including field mag- 
nets, armature, bearings for armature and fly wheel, driving 
wheel, pulley, etc. A complete set of castings in irou and brass, 
also steel for spindles and the necessary screws and bolts for put- 
ting machine together cost only $4. 

It is reported that the incandescent electric lights, 450 in num- 
ber, recently installed in the Hoosac tunnel are giving so much 
satisfaction to the railway people and the patrons of the Fitchburg 
road that an order is about to be given for an increase in the num- 
ber of the lights to 1,750. The Westinghouse alternating or con- 
verter system is used. It is stated that the installation of the first 
lights in the tunne! was a private enterprise of a Mr. Robin, a 





Pittsfield (Mass.) jeweler. A stock company will soon be organ- 
ized and the stockholders will include some of the wealthiest and 
most enterprising business men of Pittsfield. 

Some time ago the Malden, Mass., Electric Light Company 
was given permission by the selectmen of Medford, Mass.—a 
town only 11¢ miles distant from the former—to erect electric 
light poles with arc lamps, and to run a circuit from its plant 
into the latter town. The five lights have been burning for the 
past six weeks on the most promivent thoroughfares in Medford, 
and although the illuminants are alleged to be only 1,200 candle- 
power, the people of that town appear to be satisfied. The pre- 
diction has been made that at the next town meeting (June 2) 
the selectmen of Medford will be authorized to contract with the 
company named for lighting all the streets with electric lights for 
one year. 

Mr. W. T. Mottram, a gentleman of long experience in the 
electric light field, recently visited Boston, partly on a trip of 
inspection to the stations and plants in this city, and also on a 
friendly visit to his old associate and friend, Mr. Wm. J. Ham- 
mer, manager of the central station of the Edison Electric 
Iiluminating Company. Mr. Mottram has been, until recently, 
the superintendent for the Edison Electric Illuminating Com- 
pany at New Orleans, La., one of the largest of the Edison 
central stations. He was formerly superintendent for Arnoux, 
Hochbausen & C»., Wilmington, Del. He was associated with 
Mr. W. J. Hammer in the electric light business for upward of 
three years in England and Germany. wie oe 


PHILADELPHIA NOTES, 


PHILADELPHIA, Pa., May 24, 1887. 

The Fort Wayne Jenney Electric Light Company made quite 
a success last Thursday evening on the Girard College grounds. 
There are seven towers 125 feet high. Each crib contains five 
lamps of 2,500 candle-power each. Tnis represents a total of 
70,000 candles. Au 80 h. p. Corliss engine furnishes the power 
to two dynamos. The cables are underground. The contract 
price was $10,750. Quite a number of visiturs were present, 
some of them being parties that expect to spend money in this 
direction. The installation isa success in every particular, and 
Mr. Wilbur deserves, and is accorded by all, due credit. 

The electrical interests are all prosperous. Supplies are in 
great demand. A number of large mercantile establishments are 
figuring on electric lighting. Competition is very close, and 
margins are gradually declining. The Edgerton people will very 
soon demonstrate what they can do, 

Quite a number of our people are interested in the Welsbach 
Incandescent Gas Light Company. A good deal has been quietly 
said abouf it. Among those who are contributors are 
Thomas Dolan, John Wanamaker and Wm. M. Singerly. The 
light, by this process, it is said, costs one-half that of ordinary gas, 
Various objections to it are raised. Time will show. 

The Siemens Lungren Company here held their annual meet- 
ing and elected officers for the ensuing year. They are loaded up 
with orders, they say. Mr. Stone, the president, goes to Europe 
next week. The Gordon improvement has been purchased by 
this company, and the ‘‘Gordon Lamp” will soon be placed upon 
the market. 

Business is looking up. Several small Eastern Pennsylvania 
towns are talking electricity. 

Electric lights bave made over 1,000 gas lamps useless in this 
city. The question now is, what will be done with them ? 

Philadelpbia expects to make from $1,000,000 to $1,500,000 
out of high license, and then spend a good slice of it on electric 
lights. The exchange will be a good one for the city. 

We are to have an elevated road. D. 











"WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, } 
CHICAGO, May 21, 1887. § 


The North Chicago City Railway Company are now engaged 
in laying their loop line and putting in the conduit for the new 
cable road in the business centre. To expedite this work, as it 
interferes greatly with ordivary traffic, the company has put up, 
at intervals of about a hundred feet, posts somewhat resembling 
gibbets in appearance. From each of these posts an electric 
light is suspended, and by the aid of this light some five hundred 
men are working every night. 

The wires are run from one of the Chicago Are Light and 
Power Co-npany’s central stations. 

H. Ward Leonard and E. M. Izard have formed a partnership, 


and will carry on a business as consulting and contracting elec- - 


trical engineers, with offices .at 185 Dearborn street, Chicago. 
Mr. Leonard has been long and favorably known from his services 
with the Edison Company, as an electrical expert of high stand- 
ing. Mr. Izard has been associated with Mr, Leonard for more 
than a year, and is a graduate of the Massachusetts Institute of 
Technology, Beston, as is also Mr. Leonard. They will give con- 
siderable attention to expert work upoa dynamos, motors, accu- 
mulators, etc. Their announcement, I believe, appears in your 
advertising columns. 

The constant and rapidiy increasing business of the Thomson- 
Houston Company in the West has rendered it necessary for them 
to enlarge their office facilities in Chicago. Mr. 8. A. Barton, 
the well-known general manager of the company, has now taken 
up his residence here, and under his able and energetic manage- 
ment an increased volume of business may be looked for. 

Messrs. Humbird & Gorton, managers Western Department 
Edison Light Company, report the following as among some of 
their latest installatious: Columbus, O., central station, 5,000 
lights; Kansas City, Mo., central station, 5,000 lights. They 
have also contracted with the Brush Electric Light and Power 
Company, of Galveston, Tex., for an incandescent plant of 2,000 
lights of 16 candle power each. 

The following are the officers and directors of the Chicago Edi- 
son Company: A. F. Seeberger, president; J. W. Doane, vice- 
president; F. 8, Gorton, secretary and treasurer; directors, John 
B. Drake (proprietor of the Grand Pacific Hotel); John Crerar, 
Robt. T. Lincoln, Edson Keith, A. A. Sprague, P. L. Yoe, Er- 
skine M. Phelps and J, L. Thompson. 

The Illinois Secretary of State yesterday issued incorporation 
papers to the Chicago Electric Club. The objects of the club are 


on 








262 


THE ELECTRICAL WORLD. 


May 28, 1887. 








stated to be the diffusion of electrical knowledge, the promotion 
of social intercourse, and to provide the conveniences of a club 
house for the members. Among the incorporatois are General 
A. K, Stiles, C. A. Brown, B. E. Sunny, F. 8. Terry, Joseph 
Ubrig, Chas. J. Van Depoele, William J. Buckley, J. P. Barrett, 
F. G. Beach, Charles D. Shain and W. A. Kreidler. This is the 
fourth electrical society started in Chicago. This one, however, 
will not be allowed to die. I shall give you further particulars 
about it next week. 

Mr, W. H. McKinlock, Secretary of the Central Electric Com- 
pany, 38 and 40 La Salle street, Chicago, says that their business 
is steadily growing. Amongst their latest orders is one for a 350 
call annunciator, guest call and fire alarm, for Plank’s Grand 
Hotel, Mackinaw Island, Mich. The company have just got out 
a large and handsome catalogue, which they would be glad to send 
out to those writing for it. 

* Chicago is the only city in the United States that has gone 
earnestly to work putting its telegraph wires under ground,” said 
City Electrician Barrett the other day. ‘‘ Although many cities 
have passed ordinances to this effect,” continued the official, ‘‘ the 
law has not been enforced, and dilatory court proceedings have 
kept active movements in abeyance. We have made great pro- 
gress in our city, and expect to have every pole pulled down as 
far south as Twelfth street before the end of this year. There are 
now in the central portion of the city but very few poles, and 
these are standing on Washington and Dearborn streets, witb a 
few on Michigan avenue. The telegraph companies are going 
ahead faster than the city in burying their wires, and a lack of 
funds keeps back our part of the work. The city is growing fast, 
and appropriations have to be used in extending the wires, leaving 
but a small amount to be applied in thisdircction. There is about 
$12,000 to be expended in burying the wires, and we will follow 
the telephone company to West Madison street in the work. 
There will also be considerable work done on the North side, and 
the heaviest wires will be under ground before the end of the sum- 
mer throughout the entire business portion of the city.” 

The business of the Western Electric Company was never as 
good asnow. Their Chicago factory is running all day and all 
night. During the last week they received three multiple switch- 
board orders One of these boards is for Chicago, with an equip- 
ment of 2,400 lines, and a capacity for five or six thousand; an- 
other is for Providence, R. I., with an equipment of 1,350 lines, 
and the third is for Allegheny City, with an equipment for 800 
lines, Other orders during the week were 2,000 feet of aerial 
cable for the Erie Telephone Company; three miles underground 
cable for Allegheny City, and a large amount of underground 
cable for Chicago. The St. Louis Western Electric Light Com- 
pany placed an order during the week increasing their plant 35 
lights; and the Roodhouse plant (Western Electric system) 
started up with great success. A pretty good week for the Wes- 
tern Electrie Company I should think. 

Col. 8. G. Lynch, broker, 146 La Salle street, Chicago, 
furnishes me the following telephone stock quotations : 


EEG SCCOLGWEs « , Wiclhcm esMtab.d cian +s doasecs $155@$157 
nL cela i a Vbbu bs 5 ak oc ches cathy oss seach 50@ 51 
ai i srath N's eeteie'd's «t's Se Lads odode Aad G eds abe 885@ 400 
BR a eas ch iiss ea niece ¢uRRAsED Os > ebd. 600% 80@ 85 
sky ii dine pho wine oe nnentae dane bas ta 30@ 33 
cE svn sans ay 6-Uine .09 00.040 gee 001d Habe 76@ 77 
IIS IIRC ss, Shc oo ase cd eb cocenecceece 40@ 45 
CE ees ans ccenesgcveou ds bacdescbae tees eas 105@ 107 
A. K. 





APPLICATIONS OF POWER. 


Richmond, Va.—A contract has been closed by the Sprague 
Company with the Richmond Union Railway Company to run 
the road by electricity. The service will include 40 16-foot cars, 
each equipped with two 744 h. p. motors, so as to be absolutely 
free from danger of any break-down. Overhead conductors will 
be used, and there will be in all about 13 miles of track. The 
road is to be running this summer, and the work of electric con- 


struction has already begun. 


BUSINESS NOTICES. 


Jordan & Gottfried, 208 Canal St., N. Y., carry a 
complete stock of iron and brass machine and wood screws, bolts, 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
in tubing, rod and sheet copper, brass, German silver, steel and 
iron wire, shafting, tools, etc. 

Philip S. Justice & Co., of Philadelphia, advertise in this 
issue weldless solid drawn steel tubes, which they believe would 
meet with favor among electricians if their merits were only 
known. Those interested should send to Messrs. Justice & Co. 
for explanatory circular on the subject. 


Carbons.—The angry feelings of a good. many electric light 
men were aroused when they heard of the advance in prices of 
carbons, but now they begin to see that this step was necessary to 
save the manufacturers from failure. No one could expect that 
carbon makers, any more than the makers of any other goods, 
could continue to sell their product at less than cost. 


Messrs. W. J. Buck, Son & Co., of Philadelphia, the well- 
known manufacturers of gas fixtures, have for some time devoted 
much attention to meeting the growing demand for electric light 
fixtures. They have a large number of neat, graceful and hand- 
some designs, which it will be to the advantage of electric light 
superintendents and others desiring this class of fixtures to ex- 
amine. An advertisement of the firm will be found in another 
column. j 

Manufacturing Carbons has been one of the most unsatis- 
factory branches of electric lighting. Some years ago a good 
deal of money was made in the business, but it is believed by those 
who ought to know that, without exception, all of the companies 
have since sunk in it, not only what money they made, but a 
larger partof their capital. Still the manufacture of carbons 
appears to have a fascination for outsiders, and there are plenty 
who seem to be willing to put their money into the business upen 
some visionary theory of there being ‘‘ millions in iv.” 











Mr. E. H. Cadiot, of Paris, the well-known electrician, and 
the agent for Messrs. Woodhouse & Rawson, advertises in this 
issue that he is anxious te represent an American firm manufact- 
uring electrical or other machinery. Those who wish such rep- 
resentation will do well to correspond with Mr. Cadiot, who, by 


the way, has been appointed one of the Commissioners for the | 


Exhibition of 1889.' Mr. Cadiot thas’a thorough knowledge of 
the English Janguage, and his acquaintance with electricians is 
such as to render him an excellent representative of an American 
electrical house. 

Electricians would be surprised to know the large quantity of 
what is called electrical molding and capping used in connection 
with the running of electrical wires in buildings. The demand 


for this molding is s° great that some of the larger wood-working 
establishments in this and other cities have separate departments 
devoted to its production. The New York Lumber and Wood- 
working Company, of this city, probably does the largest business 
in this line of any establishment in the country. An advertise- 
ment of the company will be found in another part of this issue, 
from which it will be seen that it also manufactures and sells 
about everything that is needed in the way of woodwork in 
house building. 

The slight advance in th: price of carbons made by some 
of the companies will, the managers of these companies feel sure, 
result in a great deal better and more uniform carbon. A few 
years ago carbons sold at $100 a thousand, and at one time they 
commanded even a higher price. Owing, however, to the bitte 
competition among carbon manufacturers, prices kept tumbling 
until they reached a point where the less business a factory did 
the more money it made, or, at least, the less it lost. It could not 
be expected that carbon manufacturers would continue indefinitely 
to sell carbons below cost. Electric light superintendents have 
been so used, however, to buying carbons at the ruinously low 
prices, that they cannot understand why they should now be called 
upon to pay higher rates. The fact is, however, that for a first- 
class carbon, one that will give satisfaction both to the superin- 
tendent and his customer, the price decided uvon by the manufact- 
urers is very reasonable. If the companies by their combined 
efforts can make a good carbon at a price that will enable them 
to sell it at a lower price than is now charged, they will be very 
glad in the protection of their own interests to lower the prices. 
In the meatitime superintendents carn depend upon getting from us 
good carbons, which will be shipped in any quantity on the day 
the order is received. ent a 

Quotations, or any further ‘information, can be obtained by ad: 
dressing E. C. Hawks, Agent; 90 and 91 Wilshire Building, Cieve 
land, O. 





STOCK QUOTATIONS, 


The following list, compiled by Mr. W. H. Baker, member 
New York Stock Exchange, 16 and 18 Broad street, gives the 
current quotations of electrical stocks : 





May 24, 1887. 

TELEGRAPH. Bid. Asked. TELEPHONE. Bid. Asked 
pe ee 37 Mexican.......-- ly 5 
Am. Tel. & Cable 75 77 |tNY. & NI 87 92 
Cen. & So. Am 96 100 ee Ee eres © * tees 
TORRE Sirk, Hi 50d. SE New England.... 43% 44 
pe & Stock... ...... ... .. | *Southern Bell.. 125 li 
pi A No er ELECTRIC LIGHT 
N. Y. Mutual.... 81 82 | *Am. Electric... ...... ...... 
Pac. & Atl...... 48 OW SL ro coat cinch eceee 
*Postal T. & C... ....-.  s+.2+- ORE 
South, & Atl... 68 75 | *Consolidated.... ...... 0 esses. 
W. U. Tel....... FEM. COO VTS 065 <Counnnghee abeas 
W. U. Seri 75 tae nee *Edison.......... 287 240 
W. U. Bonds..... 117 120 *Edison Ill...... 9914 100 
Mut. U..Bonds.. 86)¢ 87 | *Edison Isolated. ..... + .... 

*United States... 40 50 
P , 
Am Bell... 282 283 | #U.8.IIl......2. 90 95 
Am. Speaking 110 120 MOTOR. 
1. SRR pre 21 33 WEEE sc rxee <tek vote oh iacadte 
*Hudson River.. ...... 60 te a Te ee er 





* These stocks are so seldom dealt in that it is difficult to give prices 
at which they can be bought or sold. The figures given are as near 





as can be ascertained. 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED MAY 10, 1887. 





362,510. Regulator for Dynamo Electric Machines ; 
E. T. & D. ae om of Philadelphia, Pa. Application filed 
June 29, 1886. Dynamometer springs are placed between the 


engine and dynamo shafts, and devices are employed whereby 
irregularities at the dynamo will be taken up by the springs, 
and the other devices will operate to control the supply of cur- 
rent. See illustration. 


362,531. Voltaic Battery; A, F. W. Partz, of Philadel- 
phia, Penn. Application filed Nov. 27, 1886. The cathode is 
tormed of rods or bars of carbon arranged with narrow spaces 
between them around a porous clay cell containing an anode. 
See illustration. 


362,584. Electric Battery ; D. Misell, of New York, N. 
Y. Application filed Sept. 15, 1885. Improvements in the de- 
tails of a battery best adapted for medical or domestic purposes. 


(1) 362,639. Method of Workingand Forming Sec- 
ondary Batteries ; (2) 362,640. Secondary or Stor 
age Battery; W. I. Ludlow, of Cleveland, Ohio. 


Applica- 











$62,510. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 


tions filed (1) Nov. 13, 1886; (2) Nov. 29, 1886. 1) Claim 1: 
In the art of working primary and secondary batteries the 
method of effecting a penetration of the electrolyte into the 
body of the electrodes, consisting in placing the latter in a 
closed chamber, creating a vacuum in the latter, and then ad- 
mitting the electrolyte. (2) The object is to provide a second- 
ary battery of great storage capacity, whick may be con- 
veniently and easily transported without danger of disarrange- 
ment of its elements, and also a battery that is particularly 
adapted for certain purposes. 


362,652. Testing Apparatus for igphene Exchange 
Switches; J. J. O'Connell, of Chicago, Ill., Assignor of one- 
half to A. C. Holland, of same place, Avoticatioe filed Jan. 
14, 1887. The object of this invention is to dispense with the 
extra or test battery, which has heretofore been used in direct 
circuit with the telephone receiver to produce the ‘ click”. sig- 
pal therein by the passage of a current from such battery on to 
the ** busy line.” 

$62,682. Loop Insulator; H. Van Sands, of New York, 
N, ¥. Application filed Jan. 26, 1887. This insulator has 





as to prevent the entrance of moisture. 
362,739. Automatic Electric Danger Alarm; J. J. 


wT -- wore ™— 








INSULATING THE TERMINALS OF SHEATHED 
CONDUCTORS. 


363,872. 


of same place. Application filed Nov. 24, 1886. 
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VOLTAIC BATTERY, 


362,531. 


fully performed his duties, and is also designed as an alarm 
when the watchman is prevented from making bis record. 


862,798. Electro-Dynamic Motor; C. J, Van Depoele, of 





Chicago, Ill. Application filed Oct, 29, 1886. A new method 


opposite overlapping shields, one within the other, so arranged 


Ghegan, of Newark, N. J., Assignor of one half to A. Albright, 


This is an 
apparatus for indicating whether a watchman, whose duty it is 
to make a record of his movements from time to time, has faith- 


of winding the field, whereby an electric motor is produced 
capable of running with a constant speed under a variable load, 


362,801. Lightning Rod; F. Westcott, of Buffalo, N. Y. 
Application filed Aug. 12, 1886. Improvements in water tank 
rods, wherein means are provided for readily filling and empty- 
ing the tank. 


362,847. Electric Battery ; 0. Lugo, of New York, As- 
signor to C. M. Thompson, of Brooklyn, N. Y. Application filed 
Jan. 6, 1887. An electric battery in which one element is im- 
mersed in an acid and the other in an alkaline solution contain- 
ing a substance which will retard or nearly prevent interdiffu- 
sion of the hquids. 


36 2,852. Electric Lamp; C. M. Noble, of Anniston, Ala. 
Application filed Nov. 11, 1886. Im sroved feed mechanism, 
cut out and other details relating to that class of arc lamp in 
which the carbons form a V. 


362,859. Variable Electric Resistance; J. M. Stearns, 
Jr., of Brooklyn, N. Y. Application filed Nov. 27, 1885. This 
resistance Consists of a chain which, when limp, offers consider- 
able resistance, but when taut offers but little resistance. The 
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362,859. VARIABLE ELECTRIC RESISTANCE. 


amount of the resistance depends on the tension of the chain. 
See illustration. 


362.872. Insulating the Terminals of Sheathed Elec- 
trical Conductors ;: Brooks, of Philadelphia, Pa., 
Assignor of one-half to H. B. Tatham, of same place. Applica- 
tion filed-Feb, 21, 1887. -A short portion of the sheathing near 
the terminal is detached or parted from the remainder, and the 
space filled with a sleeve of material which is both a non-con- 
ductor of electricity and a moisture resistant. See illustra- 
tion. : 


862,992. Circuit Controller for Self-Windin 
Clocks; C. H. Pond, of Brooklyn, N., Y. Application fil 
Feb. 4, 1887. Improved means for completing an electric cir- 
cuit in a clock for the purpose of winding the same by a rotary 
electric motor, 





Copies of the specifications and drawings complete of any of 
the patents mentioned in this record—or of any other patent is- 
sued since 1866—can be hud jrom this office jor 25 cents, Give 
the date and number of patent desired, and address Johnston’s 
Patent Agency, Potter Building, New York, 





i 


Se Soo. 


( 





Elk 


DE 








May 28, 1887. 


THE ELECTRICAL WORLD. 


ix 





—— 





— 
In writing to advertisers please mention 
‘that you saw their advertisement in e 


THE ELECTRICAL WORLD. 





WANTED. 


Engineer wants position in electric light sta- 


tion. Can handle dynamos and adjust lamps. 


Good references, 
Address A. 8S. K., 


Care THE ELECTRICAL WORLD, New York. 





WANTED. 


A second-hand portable testing set. 
Address 
“ TESTING SET,” 
Care THE ELECTRICAL Wor p, New York. 


WANTED. 


A responsible party to take the agency for 
Chicago of an Electric Light Manufacturin 
Company. The agency has been establis'! 
five years, and is represented by about 3,000 
lights in the West. Only business answers ‘will 

Address 


be noticed. 
ARC LIGHT, 
Care THE ELECTRICAL WORLD, New York. 


SEBASTIAN, MAY & CO,’S 
IMPROVED. $60 


» Serew Cutting Lathe, 


capecially y for elec 
ey and others iring a 


regu 
—_ bid accurate wor 
e of Lathes, Drill 
sa etc., mailed op 
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ors 234 West BO ST.F0R ys 


SPRING 


E. H. CADIOT, 


44 RUE TAITBOUT, 


PARIS, FRANCE, 


Electrician and a Commissioner for the 
Exhibition of 1889, 


DESIRES THE AGENCY OF AN AM- 
ERICAN FIRM FOR ELECTRICAL 
OR OTRER MACHINERY. 


CORRESPONDENCE SOLICITED. 


THE DYNAMO: 
HOW MADE, HOW USED. 


A BOOK FOR AMATEURS. 
Cloth. 75 Pages. Illustrated 
Price, $1.00. 


This little work contains full instructions for 
making a small dynamo capable of being 
worked by hand, and of giving a current suffi- 
ciently powerful for ex Tonertal pu 

Copies will be promptly mailed, postage pre- 
paid, on receipt of price. Address 


W. J. JOHNSTON, Publisher, 
168-177 Potter Building, NewYork. 














EMPIRE CITY ELECTRIC C0,, 


779 BROADWAY, NEW YORK. 


MANUFACTURERS OF 


TELEPHONE, TELEGRAPH AND ELECTRIC 
LIGHT SUPPLIES, 


ies WRITE FOR PRICES. 


COE BRASS MANUFACTURING CO. 


Torrington, Litchfield County, Conn., 
MANUFACTURERS OF 
Copper Strips of All Kinds for Electrical Purposes. Zinc Rods Cut to Desired 
Lengths. High and Low Brass, and Brass and Copper Wire. Ger- 
man Silver and German Silver Resistance Wire. 


A. Ward eo. T, HON ARD & IZARD, © © int. 
CONSULTING AND CONTRACTING ELECTRICAL ENGINEERS, 


185 DEARBORN STREET, CHICAGO. 
Authorized Contractors for installations under| Expert work upon Dynamos, Motors, Accumu- 
the Edison System. lators, etc., a Specialty. Electrical Testing of 
‘Representing the Epison Licut Co. for Hum- | all kinds done in a reliable manner. 
bird Re Gorton, in Iowa, Wisconsin, Da-| Electrical Determinations and Expert Advice 
kota, Nebraska and Minnesota. furnished for Electric Light and Power Plants. 
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\DYNAMO BELTING, <=> 


LACING. 


pS per Wire Sewed and Water=proofed, Made in the best possible manner, FROM THE 
VERY CHOICEST LEATHER. Only a very small per cent. of even selected hides 
yd mone Ste a grade; and from these hides only the heart, or most svlid part, is chosen. Manu- 
actured by the 


PACE BELTING COMPANY, Concord, N. H., U.S. A. 


Also Manufacturers of all the Staple and Special Grades of ng gd Belting, and the ** Hercules? 
Lacing, also the “ Patna Brand” Lacirg. Send for Catalogue No.5 





|WELDLESS SOLID DRAWN STEEL TUBES, 


From 14 in. to 414 in. outside, with walls ;', to 4 thick. 


SMOOTH BOTH INSIDE AND OUT. 
SUITABLE FOR 


BUSHINGS, FERRULES, HOLLOW SHAFTS, CARBON MOLDS, ETC., ETC. 


Superior to any thing ever before made. 


IMPORTED ONLY TO SPECIAL ORDER. 


Send for Circular to 


PHILIP S. JUSTICE & CO,, 


14 North Sth St., Philadelphia. 
ORIGINAL 











“CLARK” WIRE. 


Insulation Guaranteed Wherever Used Aerial, Underground or Stbmarine, 


In a letter from the INsPpecTOR of the Boston Fire Underwriters’ Union, under date of | 

noo 29, 1886, he says: ‘‘A Thoroughly Reliable and Desirable Wire in Every Ke- | 
t. ” 

The rubber used in insulating our wires and cables is specially chemically prepared, and is | 
guaranteed to be waterproof, and will met deterioriate, oxidize or crack, and will remain flexible 
in extreme cold weather, and not affected by heat The insulation is protected from mechanical 
injury by one or more braids and the whole slicked with Clark’s Patent Com und, which is water, 
oil, acid and, to a very great extent, fire proof. Our insulation will prove urable whsen all other 
fail. We are prepared to furnish Single Wires of all gaugesand diameter of insulation for Tele- 
graph, Telephone and Electric Light. from stock. Cables made to order. 


EASTERN ELECTRIC CABLE COMPAINY, 


61 and 63 Hampshire Street, Boston, Mass. 








HENRY A. CLARK, General Manager. HERBERT H. EUSTIS, Electrician. 





George HM. Pride, Electrician, Tel mm En- 
gineer and Contractor. 9 Dey Street, New 


CONDENSERS. 


William wer all my. Elec. Condensers. Staud 
eal a Specia Sho. ms ms 2 and 4 Univereny Building 
cor. Waverley aaa University Places, N. Y. 


HORT HAND;>,' er te 
ty ations, PERS et AFFEE io, N 


FEE, Oswego, N, ¥. 
E. J. WOOD, 
Consulting Engineer and Contractor, 
56 South Eigbth St., Brooklyn, E. D. 
Steam Engines and Boilers set and reset, economy 


guaranteed. Power MEASURED with INDICATOR oF 
with DYNAMOMETER. VALVES ADJUSTED, 

















Midland Electric Co.. 


OMAHA, NEB. 


Electrical Apparatus 


Supplies of Every Description. 
Send for Catalogue. 
Special attenti »n given mail orders. 


CHARLES H. HINDS, 
MANUFACTURING ELECTRICIAN. 


Frictioval Electric Machines and Burners for Gas 
Lighting by the Multiple System for 
Public Buildings, etc. 


LIBERAL DISCOUNT TO THE TRADE. 
418 W, Twenty-seventh St., New York, 
Patented Jan. 22,188. A. T. SMITH’S 


(Successor to 
Smith, Bridge & Co.) 


NEW PATENTED ELECTRIC 
LAVA GAS TIP 


For Multiple Lighting. 
Send for prices to 
A. T. SMITH, 
6 W. 14th Street, N. Y. 


W. J. BUCK, SON & CO,, 
GAS FIXTURES, ELECTROLIERS AND 
FIXTURES COMBINING BOTH 
GAS AND ELECTRIC LIGHT. 











MANUFACTORY AND 


RETAIL SALESROOMS, 
Nos, 407, 409, 411, 413, 415 N 8th St, 


PHILADELPHIA. 





MITCHELL, VANCE & CO., 


MANUFACTURERS OF 


| Electroliers and other Fixtures, 


Adapted to any system of 
Incandescent Electric Lighting. 


Also Combination Fixtures, for both Gas 
and Electric Lighting. Gas Fixtures cf 
Handsome Original Designs. 

Estimates and designs Prato ive upon epplica 
tion. 


836 AND 838 BROADWAY, 


Mw VOR 








DYNAMO 





BELTS 





the air or under ground, 


for complete systems of 
furnished on application. 


DAY'S Kérite INSULATED — 


WIRES AND CABLES, 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 
The reliability and durability of Kerite Insulation is unsur- 


passed, as has been proven by years of eapertence, 
gutta-percha compounds are very short lived when placed either in 


All rubber and 


and the supposed new insulating compounds 


now being presented to the public, are most of them old and dis- 
carded experimental products. The present high standard ana uni- 
form quality of Kerite is the result of 30 years’ experience, 

The attention of Telephone Managers ¢5 especially asked to our 
Anti-Induction Zcephone cables, they being the most practicable 
and durable in the market. 

Telephone, Telegra 
either submarine or underground work, a specialty. Estimates 


h and Electric Light Wires, for 


underground wires and conduits will be 





AUSTIN G. DAY, SoLE MANUFACTURER. 





18 CONDUCTOR 
TELEGRAPH UABLE. 











CLARK 3B. HOTCHKISS, Gen. Agent, 


16 DEY STREET, NEW YORK. 
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"HE Me TET CDH HNGINE. 


Line Sysvem."’ 
Copied by many, exiled 
Made mboly of metal and nic plated. THE MOST SIMPLE, DURABLE AND ECONOMICAL 
York ; insion iilectric Oo, oo 
aay Rag ig a : AUTOMATIC CUT-OFF ENGINE 
phones, Address, witn stamp for cir. NAY in the world. References furnished from 
cular, *s Klein» Tele hone Co., \ <3 ' . the most pecuniarily Successful Elec. 
Elgin, Kane Co., Illinois, 1. ae Ie) ) eee > tric Li 4 er -monoen in the 
. é be a ¥ " " ) tates. 


MEDAL AND HIGHEST AWARD 


From Franklin Institute, of Philadelphia, 
MANUFACTURED BY 


> FOUNDRY AND MACHINE DEPT 
(Harrisburg Car Manufacturing Co.), 
Harrisburg, Pa. 
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'B AL a, CO. 


AUTOMAT 
CUT OFF ENGINE 


The Most Perfect Governing ever 


The only Perfect Electric 
obtained. 


Belt made. No slipping or 

lost motion, hence a steady 
light, Send for sample belt. Re- 
fer to all Electric Light Companies, 
Agents in all cities. 


The Shultz Belting Compang, 


Cor. Bismarck and Barton Sts., St. Louis, Mo. now epelemn of cael 
— ; ; WE CHALLENCE THE WORLD 


ABSOLUTE ~ 
~ on good regulation. Only Engine which Absolutely Holds to 
REGULATION 4 ©6constant speed under all changes ofload. An indispensable 
againstachange feature for Electrical Lighting. a 
t Ofload and boiler pressure. Send for Circular JB}, 


145 BROADWAY, NEW YORK, Washington Flint Glass Works 


Are now prepared to furnish the cheapest and most complete 
MANUFACTURERS OF 


ALARM Opal Flint — ant 
Roughed Globes 


SYSTEM and Shades, 


Ever devised, OF ALL SHAPES, 
Particularly adapted to small cities FOR ELECTRIC LIGHT PURPOSES. 


and towns, 
Cor. York & Thompson Sts., 
PHIL ADELE NI A, PA. 























CORRESPONDENCE SOLICITED and ESTIMATES FURNISHED 











THE EDDY ELECTRIC MFG. CO, 


42 UNION PLACE (Opposite the Station), HARTFORD, CONN. 
MANUFACTURERS OF THE 
: WOBURN, MASS., 


Mather Dynamo- Electric Machine 


FOR 
ARE PREPARED TO FORNISH 


Electroplating, 
Electrotyping, 
Copper Refining, etc. 


THE ONLY PRACTICALLY OPERATIVE SYSTEM OF LONG-DISTANCE 


Incandescent Lighting. 





SATISFACTION GUARANTEED. 


Safe, Economical and Flexible in Distribution. 


SEND vom CEROVULAR._ 








FSTIMATES, PRICES, ETC... ON APPLICATION, 





a 





Vulcabeston, is composed of asbestos combined with water and 
acit proof materials vulcanized and compressed. 

It is superior to any other known material on account of its 
permanent resistance to heat and immunity from injury by acids, 
gases, etc, and is therefore invaluable for a variety of purposes. It 
can be made in any desired form. At pr resent we are prepared to 
supply Soft, Medium, and Hard Suerr Packixe, all thicknesses, in 
4(%40 inches, Movtpep Piston-Rop Pacxine, Movtpep Pisron . 


sheets 
Pacxixa, Giaskers, Rina Fiance Pacxrnes, Wasuers, etc. 


, 


Samples and Descriptive Price Lists free by mail. 


H. W. JOHNS MANUFACTURING CO., 


SOLE MANUFACTURERS OF 
H.W Johns’ Fire and Water-Proof Asbestos SLeathing and Building Felt, 
Asbestos Roofing and Roof Paints, Asbestos Steam Packings, Boiler Coverings, 
Liquid Paints, Fire-Proof Paints, etc. 


Established 1888. . 87 MAIDEN LANE, NEW YORK, “™**#piibgittPms 
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